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SCIENTIFIC RESEARCH IN 
INDUSTRY 


HE debate in the House of Commons on May 5 

on Mr. Philips Price’s motion that there should 

be the fullest possible development and utilization of 
Britain’s exceptional scientific resources and man- 
power, with the view of ensuring effective progress in 
industry and agriculture and in the development of the 
Colonies, and a material improvement of our economic 
position in the world, served a very valuable pur- 
pose. Many aspects of the question were discussed 
in the debate, including technical and higher tech- 
nological education, the balance, distribution and 
remuneration of scientific and technical man-power 
and the general structure of our research organisation. 
In particular, Mr. Price raised the question as to how 
far the results of research are being effectively used 
in the factories. He referred both to the research 
associations and the research stations of the Depart- 
ment of Scientific and Industrial Research, and asked 
whether private industry is making the full use that 
it could do of work done in such research stations. 
Mr. Price’s reference to the research associations 
suggested that the chief doubt in his mind concerning 
them is whether there is a sufficiently effective liaison 
between them and the industries they serve. Mr. 
Erroll, who followed, however, raised the more 
fundamental issue whether the research associations 
are inherently fitted for the really creative and 
inventive work on which industrial progress finally 
depends. He thought that research associations per- 
form valuable functions, but that their field is 
limited, and that they could not make any very 
constructive contribution to inventiveness. Mr. 
Erroll was further concerned as to whether there is 
sufficient collaboration and co-ordination of the 
different research stations and research departments 
of the various Departments of State. Other speakers, 
like Mrs. Eirene White and Mr. Carr, seemed to be 
more satisfied with the work of the research associa- 
tions, and welcomed the increasing interest which the 
trade unions are taking in their work. Mr. Carr made 
the point that for the small- or even medium-sized 
firms to set up independent laboratories might lead 
to waste of scientific man-power; but he appeared 
to overlook the obstacle to the utilization of scientific 
knowledge, whether obtained by the work of a 
research association or in some other way, which is 
presented by the lack of scientifically trained men, 
who can understand the significance of such results, 
on the staf.s of the small firms. Later in his speech, 
however, he recognized the need for management to 
understand the language of scientific men, and for 
directors and executives to have a general scientific 
training so that they are receptive to scientific ideas. 
To overcome this difficulty of bringing scientific 
information to the smaller progressive firms, Mr. 
Fort suggested that institutions such as chambers of 
commerce should give fellowships of substantial 
amounts in certain firms, on condition that they 
employ a scientific man of the highest standard 
who would be encouraged to maintain his academic 
contacts as well as to gain the widest possible know- 
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ledge of the industry and its problems. Mr. Fort was 
less critical of the research associations than was Mr. 
Erroll ; but he referred to the alternative co-operative 
method of the Mellon Institute, though he thought 
that experience in the United States may not be a 
safe guide as to the success of such an experiment in 
Great Britain. Some speakers laid considerable stress 


on the value of bodies like the British Institute of 


Management, and urged that more attention should 
be given to the study of human relations and to the 
organisation of research in social science, though it 
was not suggested that the research associations 
themselves should enter this field. 

On that last point, the Lord President of the 
Council, replying to the debate, held out no immediate 
prospect of the establishment of a research council 
for the social sciences as suggested by the Clapham 
Committee, though he and 
develop such activities as those of the Panel on 
Human Factors in Industry and various institutions 
engaged in the broad field of social science. Mr. 
Morrison also agreed as to the value of the manage- 
Referring to the research 
association movement in general, he stated that the 
Government and the Department of Scientific and 
Industrial Research as well as the research associa- 
tions are making the greatest efforts at improvement, 
and that there is an increasing degree of co-operation ; 
but he did not face the crucial question whether this 
is the most eifective form even of co-operative effort 
Great Britain 


wished to encourage 


ment research associations. 


in which the resources of can be 
expended. 

In this debate the critical questions with regard to 
the organisation of co-operative research effort were 
neither raised nor pressed. That cannot be said of the 
study of co-operative industrial research which Prof. 
R. 8. Edwards has given in his “‘Co-operative Indus- 
Research”’*, The book was written before his 


trial 
appointment last October to the Advisory Council 
for Scientific and Industrial Research ; but while it 
purports to limit itself to the economic aspects of the 
research association, it asks many of the fundamental 
questions that must be before we can 
appraise fully the place of the research associations 
in the industrial economy of Great Britain to-day and 
decide upon their future. It is a contribution of first- 
class importance, though of the nature of things it 
cannot be a substitute for that authoritative review 
which the Department of Scientific and Industrial 
Xesearch, if not the Advisory Council on Scientific 
Policy, should be considering in view of the comments 
of the Select Committee on Estimates. Sir Henry 
Tizard’s presidential address to the British Association 
in 1948 indicated that he is prepared to attempt the 
fundamental and comparative inquiry into the 
research association movement in relation to other 
forms of co-operative industrial research, and Prof. 
Edwards has done something towards clearing the way. 

One feature of Prof. Edwards’s study that should 
be noted is his attempt to ascertain, by means of a 


answered 


* Co-operative Industrial Research: a Study of the Economic 
Aspects of the Research Associations Grant-aided by the Department 
of Scientific and Industrial Research. By Prof. Ronald 8. Edwards. 
Pp. xiv+285. (London: Sir Isaac Pitman and Sons, Ltd., 1950.) 
Zus. net. 
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fairly wide canvas of industrial opinion, what indust, y 
thinks of the research associations. There were sore 
pointers in the discussion which followed Mr. R. \. 
Winter’s and Dr. L. B. Pfeil’s papers on relationships 
of research associations, Government depart m« ahs 
and the universities at the Conference of Industrja) 
Research Directors and Managers arranged by 


Industrial Research Committee of the Federation of 


British Industries in March 1949; but otherwise thera 
is practically no published opinion. Prof. Edwariis’s 
book provides a useful insight into industrial opinion 
on the possibilities and limitations of co-operative 
research, and generally corroborates what was said 
at the Federation of British Industries Conference. 
One chapter in the second part of this book examines 
the replies received from 225 firms to a questionnaire, 
and, while due regard is had to the limitations of this 
is recognized that the 
support the 


method of inquiry and it 
evidence is insufficient to categorical] 
statement that the research associations are worth 
their cost, Prof. Edwards believes that the inquiry 
supports the financial evidence that the associat ona 
are progressing. His own impressions are broadly in 
line with the statistical evidence that the research 
association is a perfectly sound industrial institution 

The qualification to be given to that statement 
will depend largely on the view taken of the functions 
of the research associations and of the scope of the 
programmes which they should pursue. It is here 
that the critical questions arise, and the fourth part 
of the book—rather more than one-third—in which 
they are examined, is of most interest at the present 
time. The economic aspects which Prof. Edwards 
examines in some detail in the second and third parts 
of his book are purely secondary until the larger 
issues are resolved, though it may be noted that his 
study leads him to conclude that in broad conception 
Department of 


was sound and 


the scheme propounded by the 
Scientific and Industrial Research 
that in general the research associations are now well 
placed financially. As regards the future, he gives 
clear reasons why a compulsory levy should not in 
general be adopted as a device for financing research 
associations; but he points out that subsidies to 
established associations are no longer justified on the 
ground that British industry undervalues their work. 
Government contributions to research associations, 
apart from assistance to promising new associations 
meeting a recognized need, could be justified if for 
specific reasons of public policy it is desired to 
stimulate their activities over and above the rate 
which would come about commercially. 

Prof. Edwards’s rather full analysis of the determ- 
ination of subscriptions to a research association, 
although, as he admits, not a matter of great public 
importance, is of interest as indicating the great 
complexity of the problem and the improbability 
of the associations becoming independent, as a 
whole, of Government support. He sees little need 
for change in the basic structure of research associa- 
tion subscriptions; but the financial aspect is, as 
already implied, of secondary importance compared 
with the extent of the demand the associations make 


on the nation’s resources in scientific or technical 
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man-power or materials. That demand must be 
justified relative to other demands, if industrial 
research and development are to be on the scale they 
should be in order to effective 


entribution to economic 


make their most 
recovery. 

That the programmes of different research associa 
tiows may Overlap Prof. Edwards regards rightly as 


mportance. It may even possess advantages 


if slit 

which of Set any apparent waste of eifort or material ; 
ind his warning that attempts to eliminate over- 
upping by excessively large organisations or pon 


jerous schemes for co-ordination may lead to more 


serious ills should be noted. This point was over- 
wked in the recent debate, though there also stress 
the 


pursuing some fundamental researcia. 


research associations 


Pr f. Edwart ls 


vas laid on value of 
sees in such investigations one justification for the 
Government grant, and also the advantages not only 
f solving problems economically in the long run but 
iso of sustaining the quality of the staff and the 
wientific standing of the association. 
Her 


may arise ; 


questions of relations with the universities 
Prof. 


He recognizes that research into the con- 


\ but these are not discussed by 
Edwards. 
stitution and behaviour of materials, on which the 
wsociations have concentrated, is particularly suited 

) co-operative research, and that with the creation of 
new materials and more powerful analytical devices, 
ts importance is unlikely to contract. In regard to 


standardization and the certification of products, 
however, a certain amount of caution is necessary . 
the 


specification and on the devising of standards is, in 


Work on scientific and technical aspects of 


his view, a valuable function of research associations ; 


but the asssociations will probably exert more 
nfluence in the long run if they limit themselves to 
the solution of the scientific and technical problems 
hich fall their field of expert 
knowle dge. 


There are other comments on the programme of 


properly within 


the research associations which deserve to be noted. 
Market research Prof. Edwards's 
pinion, an inappropriate study for the research 


in general is, in 


associations, and while at least one or two research 
associations contemplate undertaking cost studies, in 
view of the scarcity of applied economists competent 
lead in fields technical and 
economic questions merge, he recommends that in 


to give a those where 
such problems the associations should seek the col- 
Similarly, he 
recommends the field of 
human relations, if indeed the associations enter it 


laboration of university economists. 
caution in moving into 
it all, until it becomes clearer from the work of the 
specialist institutions what main lines of attack are 
Prof. Edwards considers that 
those 


ikely to be profitable. 
research associations should co-operate in 
perational research studies which are most closely 
associated with the scientific and technical aspects 
of their industries, but he gives a timely warning that 
operational research is unlikely to yield in industry 
the same spectacular results that it yielded in the 
War; however, he would give full weight to the 
information, advisory and testing services of the 
associations in any schemes of expansion. He regards 
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the freedom of members to leave an association if 
they are not satisfied as highly important, and he 
points out that the passing of the Industrial Organisa- 
tion and Development Act, 1947, has gravely 
endangered this freedom. 

Prof. Edwards does not give any adequate com 
parative discussion of alternative methods of co- 
The reasons why sponsored 
research should not be undertaken by a research 
association are set forth lucidly, but without any 
indication that they do not apply with the same force 
to an institution different type, the 
Mellon Institute or the Battelle Institute. Moreover, 
in his brief reference to those types of institution 
Prof. Edwards has missed two important points. The 
success of certain institutions of this type such as 
Chemistry at Appleton, 


operat ive research. 


of a such as 


the Institute of Paper 
Wisconsin, may well be due as much to its location 
in the midst of the industry as to its academic 
affiliation, as indeed Dr. D. W. Hill noted in his 
earlier book. Location may be a more important 
factor in the success or failure of a research association 
than Prof. Edwards indicates, and proximity to the 
industry served may be far more vital than proximity 
to another research association with which facilities 


or services may be shared. 

This is closely related to another point not men- 
tioned by Prof. Edwards. One argument against the 
conduct of sponsored research by research associations 
rests on the embarrassment arising out of secrecy of 
a particular project. Can we be satisfied that this 
factor does not operate in another way to hinder the 
selection of the most appropriate projects of research 
for an association ? The effective use of man-power 
and of material resources must depend on the right 
choice of projects. This is one of the essential ques- 
tions to which an answer must be found if we are 
sound judgment on the value of the 


Its importance is underlined by Prof. 


to form a 

associations. 
Edwards's remarks on bridging the gap between an 
association and its members, and by his insistence 
that the most important factor in the future develop- 
ment of the research associations will be the quality 
of the staff they succeed in attracting. It is imperative 
that members of the should 
appreciate that the quality of men is of prime 
importance alike for the work they do, and for their 
influence on the standing of the association and its 


research associations 


ability to attract able young workers. The associations 
must be able to offer conditions and opportunities 
which will attract good men. But the very fact that 
they will be in strong competition with the univer- 
sities, technical the Government 
and industry itself makes it essential that the nation 
should be satisfied that wise and efficient use is made 
of the talent so attracted, and that service is rendered 
to the community that would not be rendered better 


colleges, services 


in some other way. 

Prof. Edwards is really fully aware of the import- 
ance of other forms of organisation. While he is clear 
that, given capable direction and competent staif, 
the co-operative research association is a valuable 
form of industrial institution, he points out that it 
does not follow that the research association move- 
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ment should be developed to the neglect of other 
forms of organisation. Moreover, we are in danger 
of regarding industrial co-operation as a virtue in 
itself even when it is at the expense of efficiency. 
Here he is particularly concerned with the future of 
those associations which serve the nationalized 
industries. Only time can show whether the associa- 
tions will maintain the measure of independence 
which he regards as vital when their finance is 
dominated by one authority. Finally, he urges that, 
in research, enterprise and individualism are first 
conditions of If, he the 
universities and other institutions which play a part 
in developing and training our industrial leaders fail 
to kindle the spirit of enterprise, if the legal, social 
and economic framework in which industry works is 


success. says, schools, 


not conditioned so as to make policies of restriction 
unpopular and unrewarding, we shall decline as an 
industrial nation even though we have the finest 
research and other industrial institutions in the world. 

In this highly important book, Prof. Edwards has 
made very clear the factors upon which the success 
of 
field depends. With wise management and competent 
staff they are capable of making a significant con- 
tribution to industrial development, by direct 
discovery and invention, by the infusion of a scientific 
spirit into the industries they serve, through the 
migration or interchange of staff, information or 
liaison services or in other ways. It is for the Govern- 
ment to show that their contribution justifies what- 
ever demands their work may be making upon 
the nation’s resources of man-power, materials and 
equipment. Nor can any such official inquiry dis- 
regard the critical factor of the climate of opinion, to 
which Prof. Edwards directs attention in concluding, 
or the question as to how far expansion of the research 
associations can be allowed to proceed in competition 
with other forms of industrial or fundamental research 
or training of scientific and technical man-power. 


the research associations within their delineated 





THE STUDY OF GROWTH 


The Chemistry and Physiology of Growth 
By J. H. Northrop, F. O. Schmitt, K. V. Thimann, 


Karl Folkers, C. B. van Niel, E. 8. G. Barron, P. 
Weiss, J. S. Nicholas, C. P. Rhoads and C. N. H. 
Long. Edited by Arthur K. Parpart. Pp. ix+293- 


(Princeton, N.J.: Princeton University 


4 plates. 
London: Oxford University Press, 1949.) 


Press ; 
36s. net. 

“HIS book is the outcome of a conference held at 
"| Princeton in September 1946. It is fairly clear, 
from the nature of the papers, that the speakers were 
expected not to confine themselves to the presentation 
of facts already known, about their topics, but were 
encouraged to propound new theoretical outlooks, 
even of a highly speculative character, and to do 
their best to indicate the lines along which advance 
may be expected. The presentation of the hopes 
and tentative suggestions of so many eminent 
workers makes a stimulating book. 

Moreover, the participants at the conference were 
competent to deal with most of the more funda- 
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mental aspects of the phenomena of growth, although 
they do not, of course, all handle their materia! with 
the same authority and convincing manner. | nfor. 
tunately, also, the material is rather too ina lequately 
prepared ; one gets the impression that many of the 
articles, particularly those of J. S. Nicholas and (, p 
Rhoads, are transcripts of shorthand records of their 
addresses. Thus, the references given are often no} 
at all well chosen; there are many loose phrases 
possibly excusable when spoken, but searcely s ina 
published book (for example, grafts of “cells homo. 
zygous with the host’’, p. 238) ; and in several places 
the writing is so loaded with abstract jargon that 
one can only guess at what the writer is trying to 
say. The book is, therefore, not to be recommended 
to beginners. 

Those who already know a fair amount about the 
subject can, however, derive much interest from jit. 
It opens with a clear and stimulating discussion of 
protein synthesis by J. H. Northrop, which is followed 
by an equally exemplary paper by F. O. Schmitt on 
molecular morphology and growth. A short paper 
by K. V. Thimann on plant-growth hormones is also 
extremely interesting, although rather beside the 
main issues discussed in the remainder. K. Folkers 
offers for inspection a rniscellaneous collection of 
unidentified growth-factors ; C. B. van Niel suggests 
the desirability of further work on growth kinetics of 
bacteria, and E. S. Guzmann Barron gives a very 
interesting account of certain of cellular 
metabolism and their relation with growth processes, 
One of the longest articles is that by P. Weiss on 
differential growth. Much of this is devoted to the 
elaboration of the ideas, which he has previously 
published, of ‘molecular ecology’ and of the par 
mount importance of surface reactions. Both thes 
ideas seem to me to be of the right general kind, in 
that they attempt to phrase the problems of develop. 
ment in physico-chemical terms, but to neither of 
them is it easy to attach any very definite meaning. 
There seem to be no particular principles of ecology 
which can be applied to the molecular events in a 
developing cell ; and the attractive phrase ‘molecular 
ecology’ still remains merely an attractive phrase. 
Again, it is certain that not all developmental pro- 
cesses take place at the cell surface; and Weiss’s 
second thesis can only be sustained by invoking all 
manner of intracellular surfaces, until finally one 
discovers one is talking about reactions at the surface 
of molecules, at which point the concept of a surface 
reaction also appears to have lost all specific meaning 
and we are back where we started. 

In the succeeding chapter, Nicholas discusses the 
problems of organisation, but scarcely succeeds in 
bringing that hazy concept into very definite focus. 
Rhoads gives a bold and almost brash discussion of 
the cancer problem, based on the argument that 
neoplastic growth is a type of differentiation, and 
that normal differentiation is due to gene mutation; 
but, as the latter statement can only be adjudged 
excessively improbable (unless the phrase gene muta- 
tion is given some quite special and unusual sense), his 
thesis, though leading to an interesting discussion, is 
scarcely convincing, even when diluted to taste by 
dashes of plasmagenes, kappa factors, milk factors, 
and so on. The book ends with a short section by 
C. N. H. Lang on the adrenal gland, which is not 
very clearly integrated with what has gone before. 

In stim, it must have been an interesting con- 
ference, but it does not make a very good book. 

C. H. WapprneTon 
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X-RAY DIFFRACTION FOR THE 


STUDENT 
The Optical Principles of the Diffraction of X-Rays 


By Prof. R. W. James. (The Crystalline State, 
Vol. 2.) Pp. xv+623. (London: G. Bell and Sons, 
Ltd., 1948.) 80s. net. 


remain for many years the standard text on the 
theory of X-ray diffraction. With an exception noted 
below, the mathematical development is full enough 
to offer no difficulties to the conscientious student, 
who will certainly welcome an alternative to the 
obscure brilliancy of Prof. Zachariasen’s “Theory of 
X-Ray Diffraction in Crystals”. The field covered is 
broad, with one chapter on the geometrical theory 
of diffraction by lattices, six on aspects of the theory 
f the intensity of diffraction, one on the use of 
Fourier series, one on scattering by fluids and non- 
erystalline solids, and one on diffraction by small or 


[' seems likely that Prof. R. W. James’s book will 





mperfect crystals. 

Prof. James adopts a semi-historical approach, 
with obvious pedagogic advantages. The simpler 
und more easily understood results tend to come 
arlier in time, and familiarity with them is a great 
sid to the student when he has to grapple with the 
eeper theory that supersedes or includes them. 
Undeniably, however, it takes up more space than a 
single exposition on the highest level appropriate to 
the book. In the present volume, diffraction by a 
perfect crystal is treated first by Darwin's method, 
then Prins’s, then Ewald’s, and finally by Laue’s 
extension of Ewald’s method. The topic is important, 
and it is convenient to have all four versions to 
hand; but it may be felt that Prins’s and Laue’s 
treatments, with perhaps an indication of the points 
where they mark an advance over Darwin's and 
Ewald’s, would have been quite sufficient. There 
are other less-important repetitions of doubtful value. 
Space so saved could have been used to advantage 
1 the chapters on scattering and anomalous dis 
It is here that I feel Prof. James to be less 
successful than in the rest of his book. The mathe- 
matical development is compressed to the point 
where it cannot well be followed without the original 
papers; but it is more voluminous than is necessary 
for a critical exposition of assumptions and results. 
The assumptions and results are, however, clearly 
expressed, and the intervening material may easily 
be ignored, or used as a commentary when interest 
or necessity leads one to the original papers. 

The chapter on the effects of thermal motions is 
clear and detailed, and it is interesting to learn from 
the preface that it had been written in practically its 
present form in 1936, before the burst of interest in 
diffuse scattering in the early years of the War. The 
nly important alteration needed was the addition of 
a survey of the experiments that confirmed the 
theory so beautifully. Thermal scattering adds yet 
another example to the list of theories developed well 
in advance of techniques capable of confirming them 

the theory of space groups and of dispersion are 
thers in the field of X-ray crystallography. The 
Fourier-series method of representing periodic func- 
tions is fully explained, and is used as a basis both 
for Laue’s dynamical theory of diffraction and for 
methods of crystal-structure determination. The 
latter are treated comparatively briefly, perhaps 
because they belong more properly to the projected 


persion. 
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State”. Patterson projections and Harker sections 
are included; but the manuscript was completed too 
early for any mention of steepest descents or sign- 
determining inequalities. The chapter on diffraction 
by fluids and non-crystalline solids is good, and 
stress is laid on the reasons for the differences in 
behaviour at low angles, though there is no mention 
of Guinier’s work on low-angle scattering. In the 
final chapter diffraction by small crystals is treated 
fully, and its formal identity with scattering by a 
gas is made clear. This chapter also includes the 
related problems of scattering by imperfect and dis- 
torted crystals and by partially oriented structures 
like organic fibres. 

Vectors are used throughout, and the notation is 
generally clear, though the expression (r_—rm . 8), or 
its equivalent, occurs frequently in situations where 
it could be replaced by (rz—rm).S with greater clarity 
and no increase in the number of symbols. (Paren- 
theses are not part of the notation for a scalar 
product.) A few misprints and slips have been noted, 
but none likely to cause more than a moment’s 
hesitation. Perhaps the most important is on page 
476, where it is stated that the distances between 
centres of close-packed spheres are given by 
4/(h? + k* + 1*) times the diameter of the spheres. 
There are bibliographies at the end of each chapter, 
with an average of about fifty entries, mostly earlier 
than 1940, and in the whole book there are only two 
or three later than 1943. A curious omission occurs 
in Chapter 10, where four pages of text are devoted 
to @ paper not included in the bibliography. These 
are minor blemishes, however, and do not detract 
appreciably from the value of this important con- 
spectus of the theory of X-ray diffraction. 

A. J. C. Wrison 


SOME SELECTED PROBLEMS 
IN RADIO AERIALS 
Radio Aerials 


By Prof. E. B. Moullin. (International Monographs 
on Radio.) Pp. xi+514. (Oxford: Clarendon Press ; 
London : Oxford University Press, 1949.) 50s. net. 


HIS volume is the second in the series of ‘‘Inter- 

national Monographs on Radio”. It mainly 
desciibes the author’s theoretical and experimental 
investigations during the Second World War of 
certain types of aerial systems. The presentation 
and treatment of the material have been markedly 
influenced by the author’s outlook and his particular 
approach from the field equations, which will prove 
to be stimulating to some readers, but may be a 
defect in the eyes of others. It is, however, felt that 
the title should have indicated the restricted scope 
of the topics considered, which represent only a 
fraction of the subject of radio aerials. 

The first two-thirds of the book is theoretical. 
Chapter I introduces the electromagnetic theory used 
in the later chapters, and mixed C.G.s. units are used 
throughout. The majority of the problems con- 
sidered involve cylindrical co-ordinates, and the 
properties of Bessel functions are accordingly pre- 
sented. Chapter 2 deals with curtain and in-line 
arrays, and contains the calculation of the power 
gains of typical arrays and of the radiation resistances 
of their elements using the induced-E.M.F. method. 
As an alternative method of calculating the power 
radiated by an aerial, the integration of the Poynting 
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vector over a sphere of large radius is briefly treated. 
On p. 114 the well-known integral involved in the 
raliation resistance of a half-wave dipole is incor- 
rectly stated and is not evaluated. 

Chapters 3, 4 and 5 deal with the properties of 
reflectors having the form of an infinite flat sheet, a 
V and a semi-infinite sheet ; together with the two 
following chapters on problems involving cylinders, 
they form the most valuable part of the theoretical 
section of the book. However, the relatively large 
number of errors in the mathematics and the some- 
what laboured treatment of parts of the analysis may 
prove a hindrance to the radio engineer who is not 
well equipped mathematically. The fundamental 
topic of the single isolated aerial is not introduced 
until Chapter 8, and it is unfortunate that Section 
8.2 on the radiation resistance and power gain of a 
linear aerial is inaccurate—Fig. 8.6 has the ordinate 
axis incorrectly labelled, and Table 8.1 the 
radiation resistance of a dipole referred to the current 
antinode and not to the mid-point as stated. 

The more exact approaches to the impedance of a 
linear aerial given by various workers during the past 
twelve years receives scant attention in Section 8.4, 
and it is felt that a useful opportunity to give a 
comparative summing-up of these theories was 
missed. It is surprising that the author still regards 
as controversial the identity of the resistance of an 
aerial in the transmitting and receiving conditions. 
Chapters 9-14 constitute the experimental section 
and also contain fresh theoretical material. 
These chapters contain very useful information on 
the practical design, the performance and the testing 
of aerial arrays and parabolic reflectors. 

In summing up, it is suggested that the value of a 
future edition of the book would be enhanced by a 
reduction of its length, which would be possible 
without a sacrifice of useful information, and by a fuller 
presentation of the established results for the single 
aerial which forms the basic element of any practical 
R. E. BurceEss 
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A FISH FARMER’S COMPANION 


Fortschrittliche Karpfenteichwirtschaft 

Ergebnisse 20 jihriger Untersuchungen auf dem 
Gebiete der Teichforschung. Von Prof. Wilhelm 
Wunder. Pp. vi+385+11 plates. (Stuttgart: E. 
Schweizerbart’sche Verlagsbuchhandlung (Erwin 
Nigele), 1949.) np. 


"| oe is a thorough treatise on carp farming in 
which almost half the book is devoted to the 
food of the carp, whether natural or artificial. In 
Chapter 2, the principles controlling fish production 
in carp ponds are set out in their complex inter- 
relationships of stock density, natural food (stimu- 
lated by fertilization and cultivation) and added 
fodder. It is rather surprising to find how important 
a part is played by the zooplankton as a natural food 
for the carp. The carp tends to become increasingly 
a macroplanktonic feeder as it grows larger and older. 
The weighted percentage of zooplanktonic food, in 
the total food taken, increases from 22 in the first, 
to 75 in the fourth year, with a corresponding 
decrease in bottom and littoral organisms. The 
latter, however, play an important part in late 
summer, autumn and winter, when the plankton has 
died down. In poor and neglected ponds also, where 
the plankton shows only feeble development and 
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dies away early, the carp are forced to rely 
wholly on bottom and littoral organisms, of 
chironomids are the most important. 

The author shows the importance of a period of 
dry fallow; and green manuring, which take 
the form of flooding a pond in which a land crop jg 
growing, is recommended as providing @ substratuy 
for chronomids and other fish food. For the stimy 
lation of the plankton, the colour of which will afford 
the best indication of the fertilizer requirements. 
organic manures may be used; but, owing to thei 
searcity, by far the greater space is devoted 
inorganic manures. However, it is interesting ¢ 
read the author's approval of keeping ducks in fish 
ponds. These birds do not harm healthy and vigoroys 
fry, and their droppings are a valuable manur 

Among the inorganic manures, the gr 
importance is attributed to lime, and next to 
phate. Superphosphate can produce an averag 
increase of yield of 96 per cent, and repay its cos} 
1,000 per cent. The dosage required is small, of th 
order of 1 ewt. per acre annually. Potash proc 
no certam improvement except perhaps im very poor 
ponds. The same uncertainty applies to nitrogenous 
fertilizers—an interesting difference between agri 
culture and aquiculture. Unlike phosphate, which 
when used together with lime is the most profitabk 
fertilizer, nitrogenous fertilizers do not give con 
sistent increases in the yield of ponds. Recent work 
on the fixation of atmospheric nitrogen by De! and 
Fogg? proves that very substantial amounts 
nitrogen can fixed, in bacteria-free culture, by 
blue-green alge, and Wunder shows that 4 naheeng 
the blue-green alge chiefly investigated by 
Fogg, is a dominant planktont in fishponds. 
authors found, however, that nitrogen fixation is 
inhibited by the presence of readily available com 
bined nitrogen ; it seems, therefore, that the addition 
of expensive nitrogenous fertilizers can make little 
difference to the yield of a pond. 

In a section on fodder for carp, the author shows 
that a balanced ration of protein and carbohydrat. 
gives the best results; he describes the value of the 
potato as carp food, especially in well-cultivated and 
fertilized ponds where abundant protein, in the form 
of zooplankton, is already present. The artificia 
feeding of carp may double the yield, yet most of 
the fodders listed are suitable for direct human 
consumption. In few territories is there a readily 
available cheap fodder, surplus to human require 
ments; and surely the value of fish farming, as a 
technique, lies in the rapid and complete synthesis 
of cheap organic and inorganic manures into first 
class protein by way of a short food-chain. 

Chapter 5 deals with changes of body form due to 
the environment (Hungerform and Mastform); but 
Chapter 7 shows that hereditary differences closely 
resemble these environmental differences. Both, 
again, must be considered in relation to Lebensraum, 
far too briefly discussed. It is easy to understand, 
but difficult to explain, why small ponds produce 
small fish, and large ponds large fish; Fig. 52, for } 
example, compares a three-year old fish weighing | 
34 gm. from a small pond, with a one-year old fish 
weighing 610 gm. from a large pond. In a future 
edition, I would like to see Lebensraum more fully 
discussed, and its effects distinguished from hereditary 
and environmental factors which make ‘bad-doers’ 
among pond fish. C. F. HicKLinc 
' De, P. K., Proce. Roy. Soc., B, 127, 121 (1929). 

* Fogg, G. E., Brit. J. Exp. Biol.. 19, 78 (1943). 
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“HE operations involved in applying science to 
‘| the instrumentation of man’s pursuits have, with 
time, become increasingly complex, and many men 
with a variety of training and interests are involved 
n any single undertaking. Telecommunications and 
the equipping of the Services with the most modern 
and effective instruments for their many tasks in 
warfare are two sectors of great complexity. It is 
with these two areas that Bell Telephone Laboratories 
s concerned. As an institute; it has a charter that 
gives it & scope in these operations that is unique in 
ts breadth. We have therefore been able to observe, 


vit! 


the men of different interests and training involved 
n the procedures from our frontiers, that overlap 
pure science, to the manufacture of the facility 
application by the using 


wit! 


and its most effective 
organisation. 

Over the years, this development of men, methods 
and organisation has brought rewards in increased 
effectiveness—new facilities created that might other- 


wise have been long delayed ; facilities placed in the 








wers hands that more completely meet his needs 
and at lower cost. At the same time there has been 
a steady improvement in the development and use 
f men. which not only has made for increased output 
but also has contributed to their satisfactions and 
happiness in work. 

The present uncertain conditions and political state 
are forcing each of the democratic 
countries to maintain the maximum of national 
strength; there is probably no area where strength 
is so Vital as that of applied science and technology. 
Our Laboratories, as an institute of creative tech- 
nology, are an important element of national strength, 
beth for normal peace-time economy and for war. 
Much of its strength is due to the integration of all 
functions of technology into a single living organism. 
For this reason I present the Laboratories here from 
that point of view, stressing organisation, men and 


world 


ft the 


methods. 

With the growing complexity of technology there 
has evolved an essential, interlaced and ordered chain 
of events in industry between the initial step of 
research and the terminal operation of manufacture. 
In order to stress the continuity of this events-chain 
of technology from research to engineering of product 
into manufacture and to emphasize their real unity, 
I speak of them as the single entity ‘organised 
creative technology’. I am using the Bell Telephone 
Laboratories and its operations as an exemplification 
of this unity. 

The Bell Telephone Laboratories is an organisation 
of some six thousand scientific workers, engineers 
and supporting staff—2,200 are scientific men and 
engineers. It serves the Bell System—an operating 
or service organisation which provides nation-wide 
telephone service for the United States. 

The Laboratories provide the Bell System with 
new communications technology and the information 
for implementation with new systems and 
facilities. Its work begins at the forefront of applied 
science, extends across the entire scope of creative 
technology, through research, development, design 


* Abstract of a paper read before the Royal Society on March 23. 
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study and modify the groupings and relationships of 
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and engineering. The end-products of its programmes 
are the designs and specifications for manufacture of 
the technical facilities that it has created and the 
engineering practices to be followed in their operation 
and maintenance. 

The complete operations of creative technology fall 
into three general areas. This division applies not 
only to the operations but also to the types of men 
and their training. Some industries separate these 
three areas in the organisation structure within the 
corporation and in their location. The Bell System 
has combined all of them into one integrated unit 
our Laboratories. This integration has made possible 
a most intimate interrelation of the men of all areas 
and their work. I am sure that it has contributed 
greatly to overall planning, the development of men, 
and the efficiency of operations. 

The first area includes all research and fundamental 
development. This is our ‘non-programmed’ area of 
work. It provides the reservoir of completely new 
knowledge, principles, materials, methods and art 
that are essential for the development of new com- 
munications systems and facilities. Arising in the 
course of the work and forming an important part 
of it creative concepts that constitute 
invention. 

Its programme extends across all sectors of science 
that may contribute to the advancement of the com- 
munication art. They are carried out in sufficient 
volume so that there is the minimum reasonable 
time-lag between an advance in pure science and our 
realization of its contribution to our reservoir of new 
knowledge. 

Research in the sectors of physics, chemistry and 
mathematics that gives promise of contribution to 
advances in telephony is carried out in the forefront 
of the first area. Solid-state physics, including 
magnetism, piezo-electricity, dielectrics and semi- 
conductors; physical electronics ; electron dynamics ; 
acoustics ; electromagnetics ; mathematics ; organic 
and physical chemistry of synthetic plastics and 
rubber; corrosion chemistry; physical metallurgy 
and fundamental mechanics is a typical but not 
comprehensive list of subjects. 

Inspired and productive research in industry 
requires men of the same high quality as are required 
for distinguished pure research in universities. We 
select our young men of research from among the 
most able and promising of the doctorate and post- 
doctorate of philosophy students of our graduate 
schools. We have no difficulty in attracting men of 
this type and quality. They must be given freedoms 
that are equivalent to those of the research man in 
the university. This is indeed difficult in industry ; 
but we are approaching that ideal. We give much 
attention to the maintenance of an atmosphere of 
freedom and an environment stimulating to scholar- 
ship and scientific research interest. It is most 
important to limit their work to that of research. If 
the scope of their interest is extended even to that 
of fundamental development (the next step in the 
chain of events from research to manufacture and 
use), they tend to lose contact with the forefront of 
their field of scientific interest. In time, a considerable 
fraction will lose their productivity in research. 


are those 








48 NATURE 





An aerial view of Bell Telephone Laboratories 


To make possible the restriction of the men of 
science to research, we provide, through organisation 
and stimulated association, an intimate tie between 
research and fundamental development. In this way 
the programmes of research are taken over at a well- 
considered point by fundamental development, where 
they are extended and enlarged upon to supply the 
body of basie technology essential for the specific 
development and design of systems and facilities. 
While the fundamental development work is done in 
the best research tradition, it has a large content of 
the technological, and economic considerations are a 
factor in its programmes. 

Staff members for ‘fundamental development’ are 
drawn from our research area by selecting those 
having technological and engineering aptitudes and 
interests who prefer to move into development, and 
by recruitment from among the most promising of 
the graduate students, at the doctorate and post- 
doctorate levels, of our schools of applied science, 
such as Massachusetts and California Institutes of 
Technology. 

Approximately 30 per cent of our professional staff 
work in the area of research and fundamental develop- 
ment. This provides adequate effort to maintain 
close coupling between science and our technology, 
and supplies a sufficient volume of new knowledge to 
feed into the programmes of our specific systems and 
facilities development area. That is to say, this 
division of effort gives good balance in our overall 
programme. 

The second area we call ‘systems engineering’. Its 
major responsibility is the determination of the new 
specific systems and facilities development projects— 
their operational and economic objectives and the 
broad technical plan to be followed. ‘Systems 
engineering’ controls and guides the use of the new 
knowledge obtained from our research and funda- 
mental development programmes in the creation of 
new telephone services and the improvement and 
lowering of cost of services already established. In 
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Fairchild Aerial Surveys 
new buildings of functional design at Murray Hill, New Jersey 


determining the new development projects, ‘systems 


engineering’ considers the content of the reservoir of 


knowledge awaiting application and the opportunities 
for its use in the interest of the telephone user. The 
projects that are activated are those that give greatest 
promise for user benefit. It attempts to ensure that 
the technical objectives of the development projects 
undertaken can be realized within the framework of 
the new knowledge available in the reservoir and 
established development and engineering practices 

As the technology of communication has broadened 
and become more complex, the choice of the technical 
paths to be pursued in the instrumentation of the 
new technology has become increasingly difficult. No 
longer should the supervision of creative technology 
programmes make the selection of the paths by 
relying on its knowledge and advice from those who 
carry out the development operations. It is this 
situation that has led to the evolution of the systems 
engineering function as a mechanism of planning, 
guidance and control. 

Systems engineering has intimate knowledge of our 
research and fundamental development work. It 
knows intimately the content of our new knowledge 
reservoir. It also has equally effective liaison with 
the men and their work in the specific systems and 
facilities development area. It has intimate know- 
ledge of the telephone plant and its operation, and 
maintains close contact with the operating organ- 
isation. 

It integrates the knowledge from these three areas. 
With this as a background it makes exhaustive 
studies that appraise and programme the specific 
development projects for new systems and facilities. 
Each study outlines the broad technical plan of a 
development, its objectives and its economic and 
service worth. In many of the studies it is recom- 
mended that no development be undertaken at the 
time. Administrative action is then taken with these 
studies as a guide that selects and activates the 
projects of our specific development programmes. 
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Approximately 10 per cent of our scientific and 
technical staff are allotted to ‘systems engineering’. 
Its staff members must supply a proper blending of 
competence and background in each of the three 
areas with which it makes contact: research and 
fundamental development, specific systems and 
facilities development, and operations. It is therefore 
largely made up of men drawn from these areas 
who have exhibited unusual talents in analysis 
and the objectivity so essential to their appraisal 
responsibility. 

We shall now turn to specific systems and facilities 
development, the third area of creative technology. 
The work here is programmed according to the 
patterns that systems engineering studies prescribe. 

The work of this area determines the design of new 
systems and facilities for the operating companies. 
The motif of its programmes is the realization of a 
design that will furnish service of the prescribed 
quality at the lowest complete cost. The important 
elements of the complete cost are operation and 
maintenance expense and the capital charges that 
cover the annual costs of the investment in the new 
systems and facilities. The work is therefore directed 
at minimum cost with the best economic balance 
between these elements of cost. To determine the 
design for manufacture that will provide this cost 
balance, the engineers of this area work in most 
intimate contact with the engineers of manufacture 
of the Western Electric Company, the manufacturing 
subsidiary of the Bell System, and our systems 
engineering area which interprets the service require- 
ments and the operation and maintenance cost 
factors. 

While the work of this area is all done within the 
limits of the new knowledge in our reservoir and of 
established development and design practices, it is, 
even 80, &@ most complex operation of technology, 
which involves close interweaving of the developer- 
design function, the manufacturing function, and the 
telephone service function. Intimate team-work 
between the groups involved is of paramount import- 
ance. The end-products are complete specifications 
and designs for manufacture and instructions for 
operation and maintenance. 

Some 66 per cent of the members of our professional 
staff work in this area. They are principally graduate 
engineers—electrical, mechanical, chemical and metal- 
lurgical—from our technical schools and universities. 

The story of Bell Telephone Laboratories would 
not be complete without reference to its military 
development programmes for the United States. 
During the War we turned our attention almost 
completely to the creative technology of instrumenta- 
tion for warfare. New facilities for communications, 
radar, sonar, gun directors, are typical of our areas 
of work. 

At the close of hostilities, with military prepared- 
ness becoming an important element of national 
policy, our Laboratories has continued in military 
creative technology. Approximately 20 per cent of 
our effort is so employed. 

The philosophy of work and organisation of effort 
evolved in our serving an operating organisation— 
the Bell System—makes us uniquely suited to aid 
the Services, which is another operating organisation, 
The pattern of our activities for the Bell System—a 
broad programme of research and fundamental 
development to obtain new knowledge of value to 
telephone service ; the scientific determination of the 
best applications of the new knowledge in the interest 
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of service ; and the development and design of new 
facilities best suited to the service—is the pattern in 
which we are carrying out our work in creative 
technology for the military. 

By the mid-1930’s we were painfully aware of the 
limitations on our effectiveness imposed by the non- 
functional housing of our Laboratories in New York 
City. A small committee made a study of housing, 
services and facilities, extending over three or four 
years, arriving at a completely new design of labor- 
atory buildings, service arrangements and facilities 
that made a distinct break with the past. 

The motif of the design was the maximum of 
functional facility with complete flexibility in room 
size, laboratory services and equipments. Size of 
rooms, their equipments and services employed can 
be quickly and inexpensively altered. The original 
unit was completed in 1941 at Murray Hill, New 
Jersey, some twenty miles from New York City, and 
was first employed in our war research and develop- 
ment programmes. 

The effectiveness which this functional structure 
added to our war research and development pro- 
grammes completely justified the philosophy of 
design. Construction on a second unit was begun 
immediately after the close of hostilities. We are 
now completing its occupancy and will have some 
2,500 scientific men, engineers and their associates 
(40 per cent of our staff) working in these new 
laboratories. 

The design of the Murray Hill Laboratories has 
attracted international attention. Some thirty-two 
laboratories in the United States have been con- 
structed since the close of the War along the func- 
tional lines established by our design. We have 
visitors from many parts of the world studying the 
design pattern. While I do not know the extent to 
which it has been incorporated in new buildings in 
other countries, we know of one as far removed as 
India that has followed its basic principles. 





THOMAS WRIGHT’S “ORIGINAL 
THEORY” OF THE MILKY WAY 


CELEBRATION in honour of Thomas Wright 

of Durham was held on June 2 in the Science 
Laboratories of the University of Durham. Different 
from most historical celebrations, its purpose was not 
to recall a memorable date in the life of a famous 
man but to direct the attention of wider circles to an 
astronomer much less known than he deserves to be. 
The “Encyclopedia Britannica’ does not mention 
him at all, and paragraphs concerning him in bio- 
graphical dictionaries are very meagre and inaccurate. 
Born in Byers Green, a little village near Durham 
City, he spent most of his life there and called himself 
always Thomas Wright ‘“‘of Durham’’; so two hun- 
dred years after the publication in 1750 of his most 
important book “An Original Theory or New Hypo- 
thesis of the Universe’’, in which he gives &n explana- 
tion of the Milky Way, the University of Durham 
made this attempt to revive his memory. 

The celebrations were introduced by Prof. H. 
Dingle, of University College, London. In a lecture 
on ““Thomas Wright’s Astronomical Heritage’’, he 
examined carefully all sources of information which 
might possibly have influenced Wright in his astron- 
omical conceptions and especially in his interpretation 
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of the Milky Way. He came to the conclusion that 
all Wright’s forerunners had considered the Milky 
Way as one of the constellations on the celestial 
sphere; that since Galileo this luminous band was 
known to consist of many stars, and that from one 
author—Dr. Derham, whom Wright mentions—he 
might have learnt that the strange appearance of the 
galaxy presented an unsolved problem; but the 
direction in which Wright found the explanation is 
not foreshadowed anywhere and his publication was 
in the fullest sense original. 

Following the first speaker, Prof. F. A. Paneth, of 
the University of Durham, discussed the two reasons 
for which Thomas Wright ought to be remembered 
in the history of astronomy. He was the originator 
of the idea of the disk-shaped universe ; it occurred 
to him that if our sun with its planets were situated 
in the interior of a flat stellar system, on purely 
geometrical grounds we would see many more stars 
when looking in the direction of the plane of the disk 
than in any otber direction. In this case there would 
be in Nature no crowding together of stars in the 
Milky Way, but this celestial circle would only be an 
optical effect, due to the peculiar form of the stellar 
system to which we belong. 

Essentially the same interpretation of the Milky 
Way was given thirty-five years later by W. Herschel, 
who—without any knowledge of Thomas Wright’s 
book—based it on the convincing results of his star- 
gauging in various directions of the sky. There can 
be no doubt that the priority of this fundamental 
idea belongs to Wright; but since his “Original 
Theory” had no direct influence on the development 
of modern astronomy, this historical fact alone would 
have not more than a limited interest for specialists. 
There is, however, a second, much stronger, argument 
for remembering Wright: his book was the sperk 
which fired the imagination of Immanuel Kant to 
develop his famous theory of celestial evolution. 
This great scientific cosmogony would probably never 
have been written if Kant had not seen, by mere 
chance, an abstract of Wright’s book in a German 
periodical. Wright’s conception of the universe was 
purely geometrical, but Kant considered immediately 
the forces acting therein; the disk-like shape of the 
stellar system seemed to him proof of its rotation 
a conclusion since verified—and the elliptical nebulz 
he interpreted correctly, as external galaxies. (Kant 
was the first to use the word in the plural!) The idea 
of cosmic evolution which is the essential part of 
Kant’s theory follows almost logically from Wright’s 
assumption of the flat universe. 

After the two lectures, an excursion was made to a 
strong stone tower at Westerton, about seven miles 
from Durham, which for more than a century has 
been known to the local population as the ““‘Westerton 
Folly”, its original purpose being completely for- 
gotten. Now it bears a freshly fixed tablet with the 
inscription : 


This Observatory Tower was erected by 
THOMAS WRIGHT 
born at Byers Green 1711, died there 1786. 
To commemorate his treatise 
THEORY OF THE UNIVERSE, 
published 1750, this tablet was placed here 
by the University of Durham, 1950. 


An exhibition in the University of Durham Library 
of Thomas Wright’s published works, of manuscripts 
or photostet copies of manuscripts from the British 
Museum, the Royal Society, the Royal Astronomical 
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Society and the Newcastle Public Library, and of 
drawings and pencil sketches representing a crea; 
variety of subjects, gave visitors a good impressi:n of 
the genius of this versatile and highly original map, 
It is hoped that his autobiography, the manus. ript 
of which is still extant, will be edited this year by g 
competent scholar; it tells a very human, and jn 
parts touching, story of a boy whose early love for 
the study of mathematics and astronomy was s 
much opposed by his father that he ran away from 
home, penniless, but carrying with him the load of 
all those books which his father had not burned. 
narrates how, against many odds, he slowly succes ded 
in having his works printed and getting access to 
the houses of the nobility as a teacher of astronorny, 
which in those days was a fashionable hobby with 
the ladies. It finishes with the description of the 
stately house he built in his native village anc in 
which he died in 1786, too isolated, it seems, to have 
heard before his end of Herschel’s fundamental paper 
presented to the Royal Society a year earlier, which 
proved the correctness of Wright’s idea about the 
nature of the Milky Way. F. A. Panetu 


INTERNATIONAL COMMITTEE 
FOR BIRD PRESERVATION 


EIGHTH INTERNATIONAL CONFERENCE 


HE Eighth International Conference of the 

International Committee for Bird Preservation, 
the first world conference to be held since the Second 
World War, took place in Uppsala during June 8—10, 
and was attended by representatives of the following 
national sections: Austria, Belgium, Canada, Den- 
mark, France, Germany, Great Britain, Greece, 
Hungary, Iceland, Italy, Japan, Netherlands, Spain, 
Sweden, Switzerland and the United States ; Luxem- 
bourg, which is not yet a member of the Internationa! 
Committee, sent an observer. 

The following elections were made: President, 
Jean Delacour (United States); Vice-Presidents. 
Leon Lippens (Belgium) and Colonel Casales (Argen- 
tine) ; Secretaries, Miss Phyllis Barclay-Smith (Great 
Britain), Richard Pough (United States) and Georges 
Olivier (France). Dr. Boje Benzon (Denmark) was 
elected chairman, and Prof. A. Ghigi (Italy) vice- 
chairinan, of the European Continental Section. 

The business of the Conference opened by a report 
of the international sub-committee on conditions of 
birds transported by air, which set forth measures 
considered necessary to ensure the proper care of 
these birds in transit. Prof. Ghigi (Italy) directed 
attention to the harmful effects of delays due to 
customs formalities in dealing with birds being trans 
ported by air, and it was agreed at the meeting that 
the governments concerned shovld be approached, 
with the request that measures should be taken to 
enable customs officials to give priority to live birds. 
A full report of the administration and research being 
carried out by the recently formed Internationa! 
Wildfowl Research Institute at Tring, England, was 
submitted to the meeting on behalf of Dr. Edward 
Hindle, the honorary director, giving details of th 
work being carried out on the summer migration of 
the sheld-duck (see Nature, December 31, 1949, p. 
1122), with special reference to food and food 
preferences, mortality, correlation of ringing re- 
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coveries, systematic studies, ete. This report was 
followed by statements on the activities of wildfowl 
inquiry committees of various national sections, the 


results of which will be correlated by the Institute 
at Tring. 

Much discussion took place regarding the pollution 
ff the sea and of inland waters, and its consequent 
injurious effect on bird and marine life. Some dele- 


gates were of the opinion that the matter should be 
dealt with separately, as the causes are from different 
origin but eventually it was decided that the 
matter should be investigated by one international 
sub-committee, a further one being set up at a later 
date to deal specifically with inland pollution should 
this prove necessary. The need for urgent inter- 
national action to prevent the discharge of waste oil 
on the sea was emphasized, and the efforts of the 
League of Nations in 1926 to bring about an inter- 
national convention on the matter was referred to. 
The sub-committee set up consists of representatives 
of Belgium, Denmark, Great Britain, the Nether- 
lands, Sweden and the United States. 

The danger to bird life of the improper use of 
insecticides was referred to by Prof. Ghigi, who 
directed attention to the great destruction caused to 
both animal and plant life in Sardinia where DDT 
had been sprayed from aeroplanes with the most 
disastrous results. This view was supported by many 
other national sections, and as a result the following 
resolution was passed. 

‘In view of the damage to bird life caused by the 
use of strong modern insecticides, either by the use 
of a dose which may prove toxic to birds or by the 
creation of a famine among insect-eating birds whose 
food is indiscriminately destroyed, and in view of 
the recommendations in the same sense adopted at 
the International Technical Conference for the Pro- 
tection of Nature held at Lake Success in August 
1949 

“The 8th International Conference of the Inter- 
national Committee for Bird Preservation resolves to 
invite responsible Governments to examine urgently 
the possibilities of making available to agricultural 
authorities and to the manufacturers and distributors 
of insecticides in their countries the results of the 
scientific researches already undertaken successfully 
(notably in the U.S.A.) regarding the effects upon 
bird life and upon animal populations generally of 
the use of different doses (per acre or per hectare) of 
modern insecticides. 

“The Conference also invites Governments to 
investigate means of persuading farmers and other 
users of insecticides not to exceed the doses recom- 
mended by the manufacturers, which should be 
scientifically verified. The Conference hopes that 
these recommendations will be supported by those 
concerned with the dangers caused by excessive or 
incorrect use of pesticides to consumers of agricultural 
products and to workers handling them and applying 
them to crops.” 

The German representatives urged the necessity 
for further protection of migratory birds and in 
particular the curtailing of shooting in the spring, 
and this view was supported by members of many 
other European countries. The Netherlands dele- 
gates, on their part, directed attention to the need 
for better protection of waders, and reported that in 
their country many species of these birds are given 
complete protection. A proposal put forward by the 
Swedish National Section, for the establishment of a 
series of reserves throughout Europe on known 
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migration routes on the same system as the ‘flyway’ 
refuges in the United States and Canada, was wel- 
comed ; and the high value of such a system generally 
was acknowledged, although it was realized that the 
difficulties of creating such a series of reserves in 
Europe would be far greater than in America, on 
account of the number of different countries involved. 
It was agreed that the protection of migratory birds 
and waders and the establishment of reserves are 
interdependent, and a subcommittee consisting of 
representatives of Belgium, France, Denmark, Ger- 
many, Great Britain, Greece, Italy, Netherlands, 
Spain, Sweden and Switzerland was set up to deal 
with this subject. 

The Conference considered the drawing up of a list 
of species of birds threatened with extinction fcr 
special international measures of protection, and the 
list which was prepared at the International Tech- 
nical Conference on the Protection of Nature, held at 
Lake Success in August 1949, was taken as a basis. 
The urgent necessity for conserving specialized island 
fauna was pressed, and a subcommittee, on which 
museum workers were largely represented, was set 
up to work on this subject in conjunction with the 
International Union for the Protection of Nature. 
The proposed exploitation of eggs, for use in the 
processing of leather, of certain birds inhabiting 
islands in the Antarctic was reported, and as a result 
the following resolution was passed. 

“The 1.C.B.P. having learned of the proposal to 
develop an industry in the eggs of sea-birds nesting 
on certain islands in the Antarctic under French 
rule, Amsterdam, Kerguelen, etc., protests aczainst 
the realisation of this proposal which may result in 
the extinction of several species and subspecies 
peculiar to those islands, especially Albatrosses, 
Petrels, and Penguins. 

“The small area of these islands and the difficulty 
of effective supervision constitutes a serious danger 
for the colonies of birds. The Committee therefore 
draws the attention of the French Government to 
the international scientific importance of this matter 
and to the necessity for the strict preservation of 
this island fauna such as was carried out in 1908 by 
the New Zealand Government. 

“It expresses the view that severe measures should 
be taken to prohibit any temporary or permanent 
use of the eggs of these birds for industrial purposes 
and in any event to prohibit the import into France 
or any other territory of the products eventuating 
from any such industry.” 

A long discussion on the situation of birds which 
are @ menace to other species revealed that some, 
which on first consideration may appear to be such 
a menace, may in fact play an important part in 
their natural selection. The herring gull, carrion 
crow and magpie were particularly considered in view 
of the great increase of these species in Europe. A 
subcommittee was set up to investigate the popule- 
tions of gulls in countries bordering on the North 
Sea, and was made up of representatives from 
Denmark, Great Britain, Germany and the Nether- 
lands ; but the problem of crows and magpies, which 
only need control in certain areas, was left to the 
countries concerned. 

The revival of the fashion of wearing plumes of 
birds of paradise and egrets in ladies’ hats was dis- 
cussed, and national sections reported on the legis- 
lation on this matter existing in their various 
countries. Attention was directed to a new develop- 
ment in the use of bird skins for decorative purposes, 
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and it was agreed that this situation should be 
closely watcbed. 

At the close of the meeting a report was read by 
Mr. Hoyes Lloyd (Canada) of the activities of the 
Pan-American Section, and national sections tabled 
reports on the situation regarding bird preservation 
in their respective countries ; these will be published 
in the next Bulletin of the International Committee 
for Bird Preservation. 


DUNLOP RESEARCH CENTRE, 
BIRMINGHAM 


"THE Dunlop Research Centre, at Fort Dunlop, 
Birmingham, was officially opened by Sir 
Lawrence Bragg on June 7. The ceremony was 
preceded by a luncheon in the Dunlop Hall, at which 
Sir Clive Baillieu, chairman of the company, presided 
and which was attended by the Lord Mayor of 
Birmingham (Alderman A. Paddon Smith), repre- 
sentatives of government departments, universities, 
research associations and a large body of the Press. 
Speaking at the luncheon, Sir Clive Baillieu 
emphasized the importance of the steps taken to 
reduce the time lag between the discovery of new 
research knowledge and its application on a pro- 
duction seale. Sir Lawrence Bragg said that it is no 
easy matter to forge a link between the universities 
and industry as the outlooks are so different. The 
pure scientist, he continued, knows that planning 
means the death of scientific advance, and, when 
knowledge for its own sake is the goal, the rate of 
progress is greatly increased. Pure science is the 
reconnaissance on behalf of the occupying army of 
technology, and the pure scientist should so simplify 
his knowledge as to make it attainable by all who 
wish for it. Sir Lawrence condemned misleading 
statements about the relationship between science 
and industry, and went on to say that the develop- 
ments in industry are not made by pure scientists, 
but the latter often supply new lines of thought 
which make the ideas arising in industry realizable. 
Science is @ superstructure, not a foundation of 
industrial development; it is something which 
multiplies industrial effort. The human factor in any 
research organisation is the major one, and hence 
‘motivation’ of the staff is very important. Sir 
Lawrence concluded by saying that the success or 
failure of the Dunlop Research Centre would depend 
on the ability to develop people who wanted to see 
round the corner and into the future. 

After luncheon, the party moved to the Research 
Centre, where the symbolic opening took the form of 
cutting a cord stretched across the main doors. The 
cord was appropriately in the form of a greatly 
enlarged rayon tyre cord in the Company’s colours 
of black and gold, the two materials being associated 
with Dunlop patents. The guests then made an 
inspection of the Centre, the type of work in hand 
being illustrated by sixty-seven exhibits and 
demonstrations. 

The need has been long felt for a central organ- 
isation to serve the world group of Dunlop companies 
in respect of research and long-term development. 
The project for such a centre began to take shape 
during the Second World War, and the original 
intention was to have an entirely new group of 
buildings. However, conditions following the War 
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made this impracticable, and an alternative scheme 
was sought. Fortunately, part of a large aircraf 
factory adjacent to Fort Dunlop became available, 
and suitable buildings were taken over. The two. 
story administration building (area 129,000 sq. f, 
has been almost completely reconstructed to form 
the research building, an emergency power-!ouse 
adapted (with considerable extension) as a pilot plant 
building (total area, 18,500 sq. ft.) and an entirely 
new engineering services building (2,400 sq. ft. 
erected between the two main structures. There are 
three temporary buildings (4,250 sq. ft.) also in use, 
so that the total working area is more than 154,000 
sq. ft. All the plants are spaced well apart on « site 
totalling nearly eight acres. The Research Centre 
is situated about six miles out of Birmingham, on 
the north-east side. It is excellently situated with 
respect to main roads, having easy access to all parts 
of Great Britain without passing through Birming) am. 

Building and reconstruction began in the spring of 
1947, and steadily went forward in the face of post. 
war controls, material shortages and other difficulties, 
The work was carried through by contractors under 
the supervision of the Company's architects, and 
most of the engineering work was done by the 
Company. The buildings are modern ones, in steel] 
and brick construction, with reinforced concrete 
floors. The laboratories of the research building are 
separated on the upper floor by steel screening, and 
on the lower floor by brick walls. Most of the heavy 
plant is on the lower floor. The colour scheme is 
cheerful, being predominantly cream for both the 
walls and the plastic tiling. Each floor has its own 
ventilation system, that for the lower floor, because 
of there being a number of enclosed rooms, also 
having extract ducting. For the special needs of the 
textile- and rubber-testing laboratories, an entirely 
separate air-conditioning plant provides constant 
temperature and humidity conditions. Fluorescent 
lighting giving a minimum of 25 lumens is installed, 
and there is a low-voltage incandescent system 
coming into operation automatically in case of mains 
failure. The underground subway, carrying the vast 
network of engineering services to the various 
laboratories, is a noteworthy though inconspicuous 
feature. 

Due to the wide variety of the Company’s activities 
and the unusual properties of rubber and rubber-like 
materials, there are some fifty different laboratories 
(excluding workshops), separated on a functional 
basis. There is a library where, in addition to reference 
works, some hundred and fifty current technical 
periodicals are always available. Well-equipped 
dining rooms have been provided, as well as the usual 
conference rooms and stores. The lecture theatre, 
seating a hundred and sixty people, is fully equipped 
for film projection. Including clerical, administrative 
and auxiliary-service workers, the total technical 
staff of the Centre is now 276. Of these, a hundred 
are graduates or hold diplomas of graduate status, 
eighteen different universities being represented. 

The work of the Centre is grouped roughly into 
research, under Mr. F. G. W. King, and development, 
headed by Mr. E. A. Murphy, although the two groups 
work in close co-operation. The research adminis- 
tration comes under Dr. W. C. Davey. The main 
research activities are classed under the headings of 
chemical, compounding, physical and textile. Chem- 
ical research work (under Dr. W. C. Davey) includes 
the preparation and fundamental study of high- 
polymers, chemical derivatives of rubber, and studies 
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relating to rubber latex. The kinetics of the major 
manufacturing operations are also studied. For such 
work, the equipment available includes an infra-red 
absorption spectrometer, Spekker absorptiometer, 
and an ultra-violet spectrometer; also there is a 
laboratory for use of radioactive isotopes, particularly 
earbon-14 and sulphur-35, as tracers. In the analytical 
section, special attention is given to modern methods 
such as micro-analysis, polarography, and paper and 
column chromatography. 

The basic compounding processes for rubber are 
eoncerned with vulcanization, reduction of oxidation, 
and reinforcement. The study of vulcanization and 
oxidation is partly the province of high-polymer 
chemistry, but a necessary complement is work on 
the mechanical properties of the vulcanizates. Re- 
inforeement results from the action of the surface 
forces between the particles of such substances as 
finely divided carbon blacks and the rubber matrix. 
Compounding research (Dr. D. Parkinson) into the 
nature and distribution of these forces includes 
studies of the physics of the disperse system and 


direct examination with the electron microscope of 


the particles of reinforcing materials. 

Included in the wide range of physical research 
work (Mr. E. F. Powell) are studies of the rheological 
properties of rubber, the measurement of electro- 
static surface charges and voltages, electrically con- 
ducting rubber, and photo-electric colour measure- 
ment. The application of electronic devices to process 
problems, testing of products for use under arctic 
conditions, design and use of instruments for study 

f vehicle and tyre performance, non-destructive 
testing of products by ultrasonic transmission 
measurement, and the use of radioactive isotopes for 
film gauging are examples of directly practical work 
n hand. Textiles are of major importance in the 
rubber industry, and investigations are going forward 
with the many new textile fibres now available (Mr. 
|, Anderson and Dr. J. W. Illingworth). Extensive 
research and testing equipment is available, and 
small-scale rubber-textile processing plant has been 
nstalled. There are also other groups dealing with 
research into design of products, particularly tyres 
Mr. W. E. Hardeman and Mr. L. J. Lambourn), and 
into methods of accurately assessing performance in 
service (Mr. E. 8S. Tompkins). 

Development work, concerned with transforming 
research projects into practical factcry processes, 
covers &@ very wide field. It is conveniently divided 
into colloid and chemical (Mr. E. W. Madge) and 
physical work (Mr. H. F. L. Jenkins). The former 
group gives special attention to rubber latex pro- 
jects, to the application of new synthetic materials, 
and to the study of new products and the methods 
for manufacturing them. This group is also directly 
linked with the newly formed Dunlop Research 
Centre in Malaya. Together, they carry out and 
co-ordinate most of the fundamental and control 
work relating to the Company’s latex production. 
The physics group is concerned with the use of rubber 
and rubber-like materials in industrial engineering, 
such as shock absorbers, suspension systems and 
anti-vibration devices. It also studies the testing of 
products under special conditions of service. Both 
these groups bave extensive laboratories, but they 
are also the main users of the pilot plant building. 
While part of the plant installed there is of a perm- 
anent nature, the layout is planned to ensure the 
utmost flexibility to permit investigations of a wide 
variety of ever-changing problems. 





No. 4210 July 8, 1950 NATURE 53 


Development workshops for the direct fabrication 
and modification of prototype plant are provided in 
both the pilot plant and the main building. There 
are several sections for supplementing and giving 
service to the research and development staff. Among 
these may be mentioned the information, instrument, 
photographic and reproduction, and industrial design 
sections. The information section, closely linked with 
the library, organises an internal abstract service. It 
also supplies technical information on any subject, 
either from its own or outside sources. The special 
prototype apparatus required by the technical per- 
sonnel is provided by the instrument section. In 
addition to precision machine tools for general work, 
there is a Pultra micro lathe carrying many acces- 
sories with which the finer clockwork type of jobs 
are executed. The photographic section is well 
equipped for both still- and motion-picture tech- 
niques. It bas various systems for copying documents 
and drawings, and provides a complete service for 
preparation of reports. Finally, there is the industrial 
design section, the purpose of which is to study and 
advise on the appearance of new products in relation 
to their functional requirements. W. C. DavrEy 


OBITUARIES 


Sir James Henderson 


Str James BLiackLocK HENDERSON, who died on 
April 7 at Blackheath at the age of seventy-nine, was 
the eldest son of the late James Henderson, head- 
master of Whitehill Higher Grade School, Glasgow, 
and it was in his father’s school that he received his 
early education. Following this he went to Allan 
Glen’s before taking up his studies at the University 
of Glasgow, where he graduated in 1892. He was then 
awarded an 1851 Exhibition science research scholar- 
ship, and spent the first year on research work under 
Lord Kelvin and the second year in Berlin studying 
under Helmholtz, Planck and others. In 1894 he 
was appointed lecturer in physics at Leeds under 
Prof. Stroud, for whom he had an intense admiration. 
On leaving Leeds in 1898 he became head of the 
scientific department of Messrs. Barr and Stroud, 
returning to the University of Glasgow in 1901 as 
lecturer on electrical engineering under Prof. Archibald 
Barr. 

In 1905 he was appointed professor of applied 
mechanics at the Royal Naval College, Greenwich, in 
succession to Prof. Dunkerley. During his tenure of 
that chair he applied himself to Service requirements 
and soon became interested in the wide variety of 
problems that confront the naval officer. Among his 
published papers on these subjects are ‘The Flight 
of a Rifled Projectile in Air”, and a ‘‘Contribution to 
the Thermodynamic Theory of Explosions” jointly 
with Prof. H. R. Hasse. 

Sir James was a prolific inventor and patentee. He 
always took a lively interest in the application of the 
gyro to problems of stabilization at sea, and his 
researches in this subject were commenced well before 
the First World War. One of the fruits of this work 
was the introduction of the Henderson firing gear 
into the Allied navies on an extended scale during 
the First World War, for which he received the Order 
of the Sacred Treasure of Japan (2nd Class). 

In the years following 1918, Henderson continued 
his work on gyro equipment, including gyro com- 
passes. In 1920 he was appointed advisor on gyro- 
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scopic equipment to the Admiralty, relinquishing the 


chair at Greenwich to Bernard Parker Haigh. On 
that 
knighthood. The advent of the Second World War 
saw him once again in the front ranks of gyro 
development. 

His interests were, however, not limited to gyros. 
He contributed papers to many institutions, including 


the Institute of Naval Architects, on problems of 


interest to the naval architect, and to the Institution 
of Mechanical Engineers on steam flow. One of his 
earliest papers, communicated by Lord Kelvin to the 
Proceedings of the Royal Society in 1893, related to 
the effects of mechanical stress on electrical resistance, 
a subject of interest to-day in the design of resistance 
strain gauges. 

Henderson was a- teacher as well as a research 
worker, and his students will always remember him 
as bringing to Greenwich the Stroud system of units. 
The origin of the system is obscure, although in a 
paper to the British Association 1923, he gives credit 
to Prof. William Stroud, of the University of Leeds. 
Henderson delighted to introduce his students and 
colleagues to the virtues of a system which has now 
become known throughout the Navy, and the pound 
weight written with a capital (Lb.) and the pound 
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Physics at Birmingham : 
Prof. M. L. E. Oliphant, F.R.S. 


Pror. M. L. E. Oliphant, since 1937 Poynting 
professor of physics in the University of Birmingham, 
where he has played a large part in the development 
of the University’s academic structure, leaves this 
month to direct the School of Physical Sciences 
at the Australian National University, Canberra. 
Oliphant went to Birmingham from the Cavendish 
Laboratory, where his early work with positive ions 
had demonstrated his remarkable experimental skill, 
and his later studies of nuclear disintegrations with 
high-voltage apparatus had shown his aptitude for 
building and using the large-scale apparatus that was 
at that time becoming prominent in nuclear physics. 
The timely generosity of Lord Nuffield enabled 
Oliphant to build a new research laboratory at 
Birmingham and to start the construction of a 60-in. 
cyclotron ; but the approach of war turned his energies 
to centimetre-wave radar, and his laboratory quickly 
made the outstanding contribution of the cavity 
magnetron. In 1943 he and several of his colleagues 
left Birmingham for the United States of America to 
help in the electromagnetic separation of uranium 
isotopes. This was a task for which Oliphant’s 
experience and qualities were ideal ; in his Cambridge 
days he had taken the leading part in the electro- 
magnetic separation of lithium isotopes for studies of 
nuclear disintegration. 

Prof. Oliphant was, however, already looking ahead 
to post-war research, and his was the first of three 
independent conceptions of the application of 
frequency-modulation to the cyclotron principle. By 
the end of the War his plans had crystallized into 
the proton synchrotron, designed for an energy of 
more than 1,000 MeV., now under construction in the 
Nuffield Laboratory at Birmingham. He has created 
not only equipment of the most bold and advanced 
design, but also a large and active school of physics 
by no means limited to nuclear research. Oliphant’s 
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mass written with lower case (lb.) are now familiar 
not only to all those who knew Henderson but to 
those also who have benefited by the foundation laid 
by him at Greenwich. 

Sir James received the honorary degree of doctor 
of laws from the University of Glasgow in June 1932 
on the occasion when he delivered the Commemora. 
tion Day Oration on W. J. Macquorn Rankine. He 
married Miss Annie Margaret Henderson, dauchter 
of the late Joseph Henderson, of Esp Hill, Haydon 
Bridge, Northumberland, who died some twelve 
months ago. F. W. THORNE 


WE regret to announce the following deaths 


Mr. A. Abbott, C.B.E., formerly H.M. 
inspector of technical schools, Ministry of Education, 
on June 19, aged seventy-eight. 

Admiral Sir Mostyn Field, K.C.B., F.R.S., during 
1904-9 hydrographer of the Navy, on July 3, aged 
ninety-five. 

Mr. V. K. Maitland, C.S.I., chief forestry adviser 
to the Persian Government and formerly chief 
conservator of forests, Central Provinces, India, : 
fifty-two. 


chief 


ged 
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return to the land of his birth after twenty-three 
years is a loss to British university and scientific life 
that is fortunately lessened by his strong sense of 
Commonwealth unity, which, combined with more 
personal ties, will certainly keep him in close and 
frequent contact with British science. 


Physics at the University College of North Stafford- 
shire : Dr. F. A. Vick, O.B.E. 


Dr. F. A. Vick, whose appointment to the chair 
of physics in the University College of North Stafford- 
shire has already been announced, graduated at 
Birmingham in 1932 and carried out his first research 
there under Dr. Martin Johnson on adsorption of 
gases on solids. In 1936 he was appointed to the 
staff of University College, London, where he worked 
on the electrical properties of thin adsorbed layers 
until 1939, when he was seconded to the Ministry of 
Supply. During the War he served in the Ministry 
as assistant director of scientific research in charge 
of general physics and received the O.B.E. in recog- 
nition of his work. In 1944 he accepted an invitation 
to join the physics staff at the University of Man- 
chester as lecturer and later senior lecturer. In his 
short period at Manchester, Dr. Vick has made a 
conspicuous contribution to the activity of the 
University and to its relations with industrial and 
professional bodies. He has taken a large share in 
University administration, served as a member of 
the board of the Institute of Physics, as chairman of 
the Manchester Branch of the Institute, and as 
chairman of the Manchester Federation of Scientific 
Societies. He has also been a popular president of 
the Manchester branch of the Association of Univer- 
sity Teachers. Under his direction a most active 
school of research on the fundamental problems of 
thermionic emission has developed in Manchester, 
which will form the nucleus of research at his new 
post. In leaving Manchester, Dr. Vick carries with 
him the good wishes of all his colleagues in the 
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physics! laboratories and of those with whom his 
wider interests have brought him into contact. 


Engineering at University College, Cardiff : 
Prof. W. N. Thomas, C.B.E. 


Pror. W. Norman Tomas, who retires in Sep- 


tember, has occupied the chair of engineering at 


University College, Cardiff, for twenty-two years and 
has twice been dean of the Faculty of Science. 
During this period the Department of Engineering 
has developed very considerably, and several new 


laboratories have been equipped. It was due to his 
interest and initiative that degree courses in building 
were instituted at Cardiff, and the University of 
Wales was the first to offer a degree in this subject. 


He is well known as the author of a standard text- 
book on “Surveying”? and has published many 
papers, including those on the effect of surface 
finish on the fatigue strength of steel, phenomena 


connected with the freezing of building materials, 
etc. 

When the Civil Defence Research Committee was 
formed in 1939, Prof. Thomas was appointed a 
member; immediately war was declared, he was 
seconded from Cardiff as a scientific adviser and 
later became deputy chief adviser in the Research 
and Experiments Department of the Ministry of 
Home Security. In connexion with this work he 
was flown to Moscow in 1941; and, after the atomic 
bombs had been dropped on Hiroshima and Naga- 
saki, be was sent to Japan with the honorary rank 
of group-captain in the Royal Air Force and as the 
leader of a party to report upon the effects. In 
recognition of his war work, he was awarded the 
C.B.E. in 1946 and received also the American 
Medal of Freedom. Prof. Thomas has wide interests 
and has served on many committees, including the 


Building Research Board of the Department of 
Scientific and Industrial Research, the Scientific 
Advisory Council of the Ministry of Works, the 


Architectural Science Board of the Royal Institute of 
British Architects, ete. On several occasions Prof. 
Thomas was president of the University College 
Engineering Society. He was at all times readily 
accessible to students, by whom he was regarded both 
as professor and friend, and his retirement will be 
regretted by staff and students alike. 


Dr. C. Gurney 
Dr. C. GuRNEY has been appointed to succeed 
Prof. Thomas at Cardiff. After taking an engineering 
degree at Cardiff in 1932, Dr. Gurney spent some 
years in the aircraft industry, and in 1937 joined 
the scientific staff of the Royal Aircraft Establish- 
ment, where he was engaged on research into aircraft 
structures and into the properties of materials. In 
1948 he was appointed university lecturer in engin- 
eering at Cambridge. Dr. Gurney is the author of 
scientific papers on a wide range of subjects, including 
theory of elasticity, thermodynamics and the prop- 
erties of materials. Particularly noteworthy are his 
papers in collaboration with Mr. 8S. Pearson on the 
mechanical properties of glass and his recent papers 
on surface forces in liquids and solids. Dr. Gurney 
possesses a keen scientific insight combined with the 
practical ability of the engineer. He joins University 
College, Cardiff, at the beginning of a period of 
great expansion of facilities and amenities, and it is 
expected that he will take a prominent part in the 
development of education in the applied sciences in 
South Wales. 
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Protection of Laboratory Animals 


A First draft for a model “‘Act for the Protection 
of Laboratory Animals” has been circulated by the 
Universities’ Federation for Animal Welfare for the 
purpose of eliciting constructive criticism and 
enabling a revised draft to be eventually offered to 
foreign inquirers who may wish to profit by British 
experience in the regulation of experiments on 
animals. The proposals are based on British practice ; 
but they differ from it in important respects. Thus, 
the Act would apply not only to animals under 
experiment but also to ‘biomedical manufactures’, 
that is, the manufacture of sera, vaccines and the 
like in vivo, and to the management and supply of 
laboratory animals. Unpopular species would be 
protected equally with popular species. The Act 
would permit the use of stray animals subject to safe- 
guards, and also operations, carried out under full 
anesthesia without recovery, for the purpose of 
acquiring manipulative skill. On the other hand, it 
would not permit any experiment which involves 
substantial suffering of more than moderate duration 
or severe suffering of more than brief duration, or 
extreme suffering. The obvious difficulties of defini- 
tion which these expressions involve are left to be 
solved by discretion, analogy and precedent, with 
the guidance of examples given in a schedule which 
is obviously intended only as a basis for discussion. 
In accordance with British practice as disclosed in 
the annual reports of the Home Office, no operation 
(defined as “‘the infliction of a trauma more serious 
than that caused by skilful subcutaneous venesection 
or the insertion of a sharp hypodermic needle’’) 
would be permitted without anzsthesia. A clause of 
the draft Act is devoted to an elaboration of the 
meaning of anzsthesia. 

The day-to-day administration of the Act would 
be directed by a scientific, veterinary and humani- 
tarian board of control having inspectors under it. 
Licences would be granted by the board after inquiry 
into the applicants’ scientific ability and general 
character, and would be graded in accordance with 
the severity of the procedures authorized ; a licence 
would not cover operations with or without recovery, 
electric stimulation, or demonstrations to students, 
unless a specific clause to that effect were added. 
There would be a subordinate grade of licences for 
laboratory technicians, who would be permitted to 
carry out prescribed procedures under the experi- 
menters to whom they were attached. Discipline 
would be exercised on behalf of the Minister of the 
In erior by the board of control, and there would be 
a right of appeal to a tribunal. The draft, which runs 
to ten pages of typed foolscap, can be obtained from 
the Universities’ Federation for Animal Welfare, 284 
Regent’s Park Road, Finchley, London, N.3, which 
would welcome constructive criticism. 


Conference in New Zealand of the Universities of 

the British Commonwealth 

Art the sixth quinquennial Congress of Universities 
of the Commonwealth, which was attended by 350 
delegates of a hundred university institutions at 
Oxford in 1948, it was decided that in addition to 
such conferences there should be held each year a 
small meeting of representative heads of universities 
or senior academic officers from each part of the 
British Commonwealth to discuss matters of academic 
policy on which closer consultation is necessary than 
can be given in large congresses held at long intervals. 
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It was agreed that these meetings should take place 
in different parts of the Commonwealth, and this 
policy was inaugurated in July 1949 with a con- 
ference at Halifax, Nova Scotia, arranged in con- 
junction with the annual meeting of the National 
Conference of Canadian Universities. The second 
such conference is being held, with the generous 
support of the Nuffield Foundation, in New Zealand 
this year, when eighteen senior university executive 
heads drawn from all Commonwealth countries will 
attend. It opens at Wairakei on July 31 with a 
meeting of the executive council of the Association 
of Universities of the British Commonwealth (which, 
in conjunction with the authorities of the University 
of New Zealand, is convening the conference). 
Sessions will also take place at Auckland, Dunedin, 
Christchurch and Wellington, where the conference 
will end on August 21. The opportunity is being 
taken by the delegates to visit the various university 
centres in New Zealand, and, so far as possible, those 
in Australia also. The conference will be presided 
over by Prof. I. A. Gordon, vice-chancellor of the 
University of New Zealand, who is the chairman for 
this year of the Association of Universities of the 
British Commonwealth. The secretarial arrange- 
ments are in the hands of Dr. J. F. Foster, secretary 
of the Association of Universities of the British 
Commonwealth, and of Mr. I. F. McKenzie, registrar 
of the University of New Zealand. 


International Committee for the Study of Clays 


An International Committee for the Study of 
Clays (Comité International pour I’Etude des Argiles) 
has been formed with the aim of grouping specialists 
in the study of clays, from whatever angle, in different 
countries. In particular the Committee intends to 
collect a full documentation on the results and 
methods of clay studies; to promote contacts 
between specialists in such studies; to organise 
conferences from time to time, in which questions 
relevant to clay studies will be discussed, aiding 
specialists to compare their results; and to unify 
their methods of description. The Committee will 
help to bring about exchanges of reference samples 
between research workers, and will try to define the 
terminology and methods used in the scientific study 
of clay. Several national committees for clay studies 
have already been formed, notably in Belgium, 
France, Great Britain and Sweden. The Inter- 
national Committee consists of a maximum of two 
members per country. An executive sub-committee 
was recently appointed in London made up of four 
Chairman, 8. Henin (France); Secretary, 
M. Lepingle (Belgium); Members, R. E. Grim 
(United States), and D. M. C. MacEwan (Great 
Britain). A meeting of the full Committee is to be 
held in Amsterdam during the forthcoming Inter- 
national Congress of Soil Science (July 24—-August 1), 
when plans for its future activities will be discussed. 
Those who have suggestions to make regarding the 
work of the Committee should write, as early as 
possible, to one of the British representatives: Dr. 
D. M. C. MacEwan, of Rothamsted Experimental 
Station, Harpenden, Herts, or Dr. G. W. Brindley, 
of the Department of Physics, University of Leeds. 
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Distribution of Classes of Students 
Universities 
AN interesting analysis has been made by Political 
Planning in its 


and Eccnomic latest Broadsheet 
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(No. 310) of the geographical, educational and s: cia] 
origins of a group of full-time students enteriny six 
university institutions in England and Wales for the 
first time in the academic year 1947-48. Excey)t in 
respect of age, the differences between the ex-Service 
men and those leaving school are not importent ; 
but a distinction must first be made between those 
students whose homes are in Great Britain and t},ose 
from overseas. Overseas students mainly tend to 
enter the old institutions of international repute, 
two out of three Commonwealth and five of ey ery 
nine foreign students entering Oxford, Cambri<ige, 
London and Edinburgh; the latter were mainly 
men and had mostly already completed a devree 
course in their own country. Except for Oxford and 
Cambridge, most British universities draw their 
students mainly from their own locality. At an 
ancient university sampled under the name ‘Camford’, 
a college of the University of London and a university 
college, a noticeable proportion of students come 
from other universities; but, whereas at ‘Camford’ 
nearly half the total entry of men students came 
from fee-charging schools, and from a relatively smal] 
number of schools, elsewhere the proportion of 
students from fee-charging schools was small, and few 
local authority schools sent more than one or two 
pupils to any one institution. The student from a 
local-authority school is, however, coming to occupy 
& more important place in the older universities, and 
the modern universities are beginning to receive a 
substantial number of entrants from fee-charging 
schools, ranging from 50 to 87 per cent in the faculties 
of arts and of science, while in medicine and law the 
entrants from fee-charging schools are relatively more 
important. As regards social origins, the children of 
manual workers are under-represented at all the 
British universities, but particularly at Oxford and 
Cambridge. Women students tend to come from 
higher social groups than their male colleagues, and 
social classes are represented more evenly at the 
University of Wales and the Scottish universities 
than at the English universities, Oxford and Cam- 
bridge being still largely the preserve of the pro- 
fessional classes. 


Supply of Very Thin Copper Foil 


Liurrep supplies of very thin copper foil from a 
pilot plant are now available from N. M. Rothschild 
and Sons, of the Royal Mint Refinery, 19 Royal Mint 
Street, London, E.1. The foil can be supplied in 
sheets up to 30 in. by 5 in. in area and down to 
0-00012 in. in thickness. At a later stage, when the 
full-scale plant is in production, it is anticipated that 
lengths of several hundred feet will be available. 
The chemical composition of the copper foil conforms 
to electrolytic standard, and its electrical conductivity 
is 95 per cent of the International Annealed Copper 
Standard minimum. The foil, which has one side 
polished, can be supplied with platings of various 
metals on one or both sides. 

National Research Council of Canada: Merck 
Fellowships 


Tue National Research Council of Canada has 
awarded the following five Merck postdoctoral 
fellowships in the natural sciences for the year 
1950-51: Dr. D. A. I. Goring, of the Department of 
Physical Chemistry, McGill University, for the con- 
tinuation of his research in colloid science under 
Prof. F. J. W. Roughton, at the University of 
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Cambridge ; Dr. J. Gross, of McGill University, for 
work at the National Institute of Medical Research, 
London, on the mechanism of concentration of iodine 
in the thyroid gland ; Dr. H. B. Stewart, of Toronto 
Western Hospital, for research at the School of 
Biochemistry, University of Cambridge; Dr. W. L. 
Holmes, of the University of Toronto, and at present 
a research assistant in the Department of Animal 
Nutrition, Ontario Agricultural College, Guelph, for 
work at the Department of Pharmacology, Western 
Reserve University, Cleveland, Ohio; Dr. L. Ouellet, 
of Laval University, for research at the Catholic 
University of America, Washington, D.C. The value 
of these fellowships is 3,600-4,500 dollars, which 
includes travel allowance and a grant of 500 dollars 
to the institution at which it is proposed to study. 
Funds for the fellowships are provided by Merck and 
Company, Ltd. 


Colonial Service : Recent Appointments 

Tur following appointments in the Colonial Service 
have recently been announced : J. N. Clothier (senior 
agricultural officer, Northern Rhodesia), chief con- 
servation officer, Northern Rhodesia; M. Halcrow 
deputy director of agriculture (designate), Nyasa- 
and " deputy director of agriculture, Northern 
Rhodesia: R. E. T. Hobbs (assistant director of 
agriculture (field services) (designate), Kenya), deputy 
director of agriculture, Kenya; K. R. 8. Morris 
entomologist, Gold Coast), director, Tsetse Control, 
Gold Coast: M. Milliken, agricultural economist, 
Northern Rhodesia; J. E. F. Douay, assistant con- 
servator of forests, Sierra Leone; L. M. Bear, 
geologist, Kenya; R. G. Seal, geologist, British 
Guiana; A. F. 8. Ohman, senior veterinary officer, 
Fiji; H. Bassett, mineralogist chemist, Lands and 
Mines Department, Tanganyika ; R. Kennard, agri- 
ultural survey officer, Gold Coast ; B. R. Nettleton, 
assistant meteorological officer, Federation of Malaya ; 
|. Weir, lecturer in agricultural engineering, Egerton 
School of Agriculture, Kenya; K. K. Zwilling, fish 
farmer, Nigeria. 


Metals in the Service of Mankind 


A spEcrAL exhibition, “Metals in the Service of 
Mankind”, is being held at the Science Museum 
luring July 7-September 30. The exhibition has 
been organised by the Institute of Metallurgists in 
conjunction with the Science Museum, the major 
research and development and firms 
working in highly specialized metallurgical fields. 
An introductory section includes some of the tools 
used by early man in the times when only such 
materials as wood, stone and bone were available. 
Further exhibits illustrate the period when bronze 
ame into use; the artistic talents of the early metal 
workers are also emphasized. Modern practice in the 
extraction and refining of the common metals is fully 
illustrated, and some of the varied uses of such 
metals as iron and steel, aluminium, copper, tin, 
nickel, magnesium, cobalt and cadmium are shown 
by means of samples, models and finished products. 
Processes dealing with the after-treatment of metals 
such as electro-deposition, welding, surface finishing 
and powder metallurgy are included, as well as an 
exhibit dealing with magnets and their uses. A 
metallurgical laboratory and a metal testing 
illustrate the various tests to which 
metals are subjected. The rarer metals, several of 
which are only just coming into production, are 


associations 


section 


also shown. 
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Announcements 


At a special meeting of the Section of Science of 
the Royal Netherlands Academy of Sciences on June 
24, the Bakhuis Roozeboom Medal was presented 
to Dr. W. Hume-Rothery, lecturer in metallurgical 
chemistry in the University of Oxford. This Medal 
is awarded once in every four or five years for 
fundamental work in the field of phase-theory. It 
was awarded for the first time in 1916 to Prof. 
Schreinemakers, and since then to Tammann, Van 
Laar, Bridgman and Day. The meeting, presided 
over by Prof. A. J. Kluyver, was attended by repre- 
sentatives of the Dutch Minister of Education, the 
British Ambassador in the Netherlands, the governor 
of the Province of North Holland, the burgomaster 
of Amsterdam, many Dutch men of science and 
members of the Academy and relations of the late 
Prof. Bakhuis Roozeboom. 


On the occasion of the celebration of Foundation 
Day of the University of London on November 24, 
honorary degrees will be conferred on the following, 
among others: D.Sc. on Sir John Cockcroft, director 
of the Atomic Energy Research Establishment, 
Harwell; LL.D. on Sir Hector Hetherington, vice- 
chancellor and principal of the University of Glasgow. 


THE following appointments in the University of 
Sheffield have recently been announced : Dr. F. J. G. 
Ebling, lecturer in zoology; Dr. R. T. Ackroyd, 
lecturer in electrical engineering; and Dr. H. D. 
Turner, staff tutor in science in the Department of 
Extramural Studies. 


62nd Street, New 
14) of Reference 


HERBERT REICHNER (34 East 
York, 21) has issued a List (No. 
Books and Bibliographies, containing some 1,463 
entries, arranged alphabetically by subject and 
author, relating to astronomy, biography, chemistry, 
botany, geology, medicine, paleography, philosophy 
and printing, as well as to the fine and graphic arts, 
literature, music, etc. ; some incunabula and manu- 
scripts are also included. 


THE Robert Roesler de Villiers Foundation, Inc., 
of 417 Park Avenue, New York, 22, is offering a 
prize of 500 dollars (or in special circumstances 
1,000 dollars) for the most significant contribution 
to the knowledge of the nature, causes, origin, treat- 
ment and cure of acute leukemia and allied con- 
ditions, published during January 1, 1950—October 
20, 1951. The prize has been instituted in memory 
of Robert Roesler de Villiers, who died of acute 
leukemia at the age of 164 years. Further particulars 
may be obtained from the Foundation itself, from 
Dr. Sven Moeschlin, Kantonsspital, Zurich, Switzer- 
land, or from Dr. 8. Haberman, 3301 Junius Street, 
Dallas, Texas. 


APPLICATIONS are invited from university graduates 
and certified teachers, less than thirty-six years of 
age and with qualifications in mathematics, science 
(physics, chemistry or metallurgy) or engineering, for 
commissions of three to five years service in the 
Instructor Branch, Royal Navy. Instructors serve 
both ashore and afloat, and their duties include 
technical instruction and general education. Officers 
with suitable qualifications may also be trained and 
appointed for full- or part-time meteorological and 
weather-forecasting duties. Further details may be 
obtained from the Director (P), Education Depart- 
ment, Admiralty, London, S.W.1. 
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A NEW APPROACH TO THE SYNTHESIS OF ETHYLENIC 
COMPOUNDS 


By Dr. E. A. BRAUDE, J. A. COLES and Dr. C. J. TIMMONS 
Organic Chemistry Department, Imperial College of Science and Technology, London, $.W.7 


URING the past three years, a new method for 
the synthesis of unsaturated compounds, par- 
ticularly those containing one or more ethylenic groups 
adjacent to a carbon atom carrying another functional 
substituent, has been developed in these laboratories. 
The method depends on the preparation of a hitherto 
almost unknown class of reagents, the a-alkeny! 
lithium derivatives, and on their reactions with a wice 
variety of secondary components’. 

One of the limitations to the manifold synthetic 
applications of Grignard reagents arises from the 
well-known fact that alkenyl halides containing a 
halogen atom adjacent to an ethylenic bond are very 
unreactive towards magnesium and can only be con- 
verted to the organo-magnesium derivatives with 
great difficulty. The only known exceptions to this 
rule are §-arylvinyl bromides, such as §8-bromo- 
styrene’. Vinyl bromide itself undergoes dehydro 
bromination to acetylene on treatment with mag- 
nesium*, and the only successful attempts to employ 
substituted vinyl halides in Grignard condensations 
are those reported by Krestinsky*; who found iso. 
butenyl (8 :8-dimethylvinyl) bromide (I) and iso- 
amylenyl («:8:§8-trimethylvinyl) bromide to react 
with benzaldehyde and other aldehydes in the 
presence of activated magnesium and obtained some 
of the expected carbinols in small yields. In our 
hands, appreciable reaction between isobuteny! 
bromide and magnesium could only be induced in the 
presence of methyl iodide, and the yields of con- 
densation products were only of the order of 10 per 
cent. 

The present work originated in connexion with the 
projected synthesis of certain tautomeric systems not 
readily accessible by conventional routes ; it appeared, 
however, that these systems would be readily obtain 
able from «-alkenyl-organometallic compounds. The 
difficulty of preparing Grignard reagents of this type, 
coupled with the incidence of additional complicating 
factors afterwards encountered in some of their 
reactions, directed our attention to the possibility of 
obtaining the corresponding lithium derivatives, since 
lithium often reacts more readily than magnesium 
with alkyl and aryl halides. The existing literatwie 
was not encouraging the only lithium alkenyl 
previously described, styryl lithium, is stated to be 
formed no more readily than the magnesium de- 
rivative*, and attempts to metalate vinyl bromide 
and 1-chlorocyclohex-l-ene with butyl or pheny!l- 
lithium are stated to 
be abortive*. We 
found, however, that 
highly purified so- 
butenyl bromide 
reacted readily with I 
lithium metal in dry 
ether. Carbonation of 
the resulting solution 
with excess solid car- 
bon dioxide and isola- 
tion of the products 


Me,C=CHBr —“. Me,C=CHLi 


in the usual manner afforded a mixture of 2; 5. 
dimethylhexa-2: 4-diene (II; 35 per cent), 
dimethylacrylic acid (III; 7 per cent) and phoron 
(IV, 15 per cent). The ratio of acid to ketone pro 
duced depends on the conditions employed, while the 
proportion of diene is less affected. 

The formation of «-alkenyl lithium derivatives 
proved to be quite general and by no means limited 
to 8: 8-disubstituted vinyl bromides, such as is 
butenyl bromide, which cannot easily undergo 
dehydrobromination. Thus propenyl (8-methylviny! 
bromide readily reacts with lithium metal in ether 
to give propenyl lithium together with small pro. 
portions of propynyl lithium, and on carbonation a 
mixture of crotonic acid, dipropenyl ketone and 
tetrolic acid is obtained. Furthermore, alkeny! 
chlorides, which are often more readily prepared 
than the corresponding bromides, can be employed 
to advantage. Thus, 1-chlorocyclohex-l-ene is con- 
verted by treatment with lithium followed by 
carbon dioxide into a mixture of cyclohex-l-ene-| 
carboxylic acid and di-(cyclohex-l-enyl) ketone in an 
overall yield of 60 per cent. 

The ready formation of «-alkenyl lithium deriva. 
tives provides a new and convenient route to many 
types of ethylenic compounds, some of which have 
not been easily accessible hitherto. In some respects, 
this novel method of alkenylation complements the 
synthetic procedures employing acetylenic precursors 
which have recently been developed in these and 
other laboratories. «-Alkenyl lithium derivatives 
readily undergo the expected reactions with aldehydes 
and ketones to give ethylenic carbinols, with carb 
oxylic acid derivatives to give ethylenic ketones, and 
with many other secondary components. Some 
examples are given in the accompanying table. The 
structures of the products were rigidly established, 
where necessary, by hydrogenation or selective 
oxidation and comparison with authentic derivatives. 

Many of the compounds obtainable from «-lithium 
alkenyls undergo functional reactions and molecular 
rearrangements leading to other unsaturated systems. 
In particular, the ethylenic carbinols listed above 
readily undergo oxotropic rearrangements of the type 
previously described®:*.? to give, under acidic con- 
ditions, the isomeric substituted styryl or butadieny! 
carbinols, which can be dehydrated to substituted 
phenylbutadienes or hexatrienes. With the pheny!- 
alkenylearbinols or symmetrical dialkenylearbinols, 


_S8, Me,C=CH . CH=CMe, 


yer Il 


“4, ~~ Me,C—CH . CO,Li ——~ Me,C=CH . CO,H 


Me,C=CHLI itl 


Me,C=CH . CO . CH=CMe, 
IV 
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Lithium Secondary Yield, 
alkenyl! component Product %° 
VeCH =CH.Li Ph.CHO Me.CH =CH.CH(OH)Ph 35 
Me.CH=CH.CHO Me.CH=CH.CH(OH).CH= 
CHMet 
MeC=CH.Li Ph.CHO Me.C =CH.CH(OH)Ph 33 
Ph.CO.Me Me.C =<CH.CMe(OH).Ph 25 
CH, =CH.CHO Me.C =CH.CH(OH).CH 
CH,t 36 
Me.CH =CH.CHO Me,C =~CH.CH(OH)CH 
CHMet 30 
Me.COOLi Me,.C =CH.CO.Me 6 
Ph.COOLi Me,C =CH.COPh 40 
Me.CH=CH.COOLi Me.C=CH.CO.CH=CHMet 30 
Ph.CHO —CH(OH).Pht 40 
Ph.co ((OH).Ph,t 60 


CH CH.CHO CH(OH).CH 


CH. 40 


Me.CH =CH.CHO CH(OH).CH 
( 


H.Met 


* Based on alkenyl halide 
+ New compound. 


rearrangement can only give rise to one isomer ; for 


exam ple 
OH 
P H+ 
Ph . CH(OH)—< > Ph .CH _ 
Ph .CH 
With the unsymmetrical dialkenyl carbinols, re 


wrangement can proceed in two directions; but it is 
found that under sufficiently mild conditions the 
hydroxyl group migrates almost exclusively to the 
more highly substituted y-carbon atom. On pro 
mged acid treatment or under more strongly acidic 
conditions, this is often followed by a reversible 
five-carbon oxotropy : 
Me,C—CH . CH(OH) . CH=CHMe "", 

Me,0(OH) . CH=CH . CH=CHMe *". 

Me,C=CH . CH=CH . CH(OH)Me. 

In the case of cyclohexeny|propenylearbinol (V,, 
R= Me), both rearranged isomers are secondary 
carbinols, but only the isomer (VII, R Me) is 
iormed, whereas the lower homologue (V, R H) 
yields exclusively the cyclohexylidene derivative (VI, 
R=H). The utility of intermediates obtainable in 
this way is illustrated by the conversion of VII 
R = Me) by Oppenauer oxidation into 4-(eyclohex- 
|’-enyl)-but-3-ene-2-one (VIIT, R= Me), a_ lower 
homologue of 8-ionone recently synthesized by two 
ther routes by Heilbron, Jones, Richardson and 
Sondheimer®. 


CH—CH=CHR 
x \ 
S OH 
CH(OH) .CH=CHR 


Vv 


CH=CH . CH(OH)R + 


o, vu 
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The range of existence of «-alkenyl lithium deriva- 
tives and some of their many potential synthetic 
applications are now being further studied in these 
laboratories. Detailed accounts of this work will 
shortly be published elsewhere. 


' Patent applications pending. 

* Wright, J. Org. Chem., 1, 457 (1936). 

* Krestinsky, Ber., 55, 2754 (1922). 

* Wittig and Harborth, Ber., 77 B, 306 (1944). 
J. Amer. Chem. Soc., 67, 1420 (1945). 

* Heilbron, Jones, McCombie and Weedon, J. Chem. Soc., 84 (1945). 
Cymerman, Heilbron and Jones, ibid., 90 (1945). Braude and 
Jones, ibid., 128 (1946). 

* Braude, Jones and Stern, J. Chem. Soc., 396 (1946) ; 
Braude, Fawcett and Newman, ibid., 793 (1950). 

’ Nazarov and Fisher, Bull. Acad. Sci. U.S.S.R., Cl. Sci. Chim., 631 
(1945); 311 (1948). 

* J. Chem. Soc., 737 (1949). 


Gilman and Haubein, 


1087 (1947). 


MOLECULAR MODELS 


By A. A. SETTATREE, STANLEY L. THOMAS 
and V. A. YARDLEY 


Chemical Research Laboratory, Teddington 


oF pene ontagrenn models of the ‘ball and spoke’ 
variety are fairly readily available’ in Great 
Britain, and devices for their fabrication have been 
described?. On the other hand, models approximating 
to the Stuart pattern® are much less readily available 
and are, in any event, expensive. Since for some 
purposes this type of model is to be preferred, an 
attempt has been made, first, to evolve an accurate 
specification, and then to consider the problem of 
fabrication, the general objectives being to stimulate 
interest in the subject and, if possible, to facilitate 
supply. The results of the investigation were 
exhibited at the recent Exhibition of the Physical 
Society, and commercial production of sets is in 
progress. 

The specification was evolved after a survey of 
modern data, followed by the selection of dimensions 
which gave the truest possible stereochemical picture 
and are as free as possible from empirical ‘adjust- 
ments’ previously introduced on mechanical grounds, 
For each atom, in each state of combination, three 
basic dimensions are required: (i) bond-lengths ; 
(ii) bond-angles ; (iii) spherical size. The first two 
may be represented with a certain precision; but the 
last is less certain owing to the inherent difficulty of 
representing an atom by a solid material at the 
enormous magnification required. During this stage 
of the work, Prof. J. M. Robertson was good enough 
to afford us much helpful advice. 

The problem of fabrication required, first, a 
decision as to size. It was considered that a scale of 
1 cm. to 1 A. (10°: 1) represented a reasonable com- 
promise between larger models, which would yield 
cumbrous molecules, difficult to view in perspective 
and presenting considerable problems of storage ; 
and smaller ones, which would be embarrassingly 
difficult to assemble. 

Various manu- 

VI facturing possi- 
bilities were 

considered before 

deciding to utilize 

individual machin- 

ing methods. The 

_CH=-CH .CO.R decision was made 

\ ; — having regard to the 
relatively small and 
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Molecular model of 2-p-aminophenylsulphonamidopyridine 


non-recurrent demand for sets including a wide 
variety of ‘atoms’ (say two dozen); to the high 
dimensional accuracy and the flexibility afforded by 
this method ; and to the superior finish of the pro- 
duct. Moreover, the introduction of new ‘atoms’ 
would not involve the introduction of new tools. 

Jigs were therefore devised whereby the models 
could be quickly and accurately turned out from any 
suitable material in rod-form using only the machine 
tool equipment likely to be standard in a small 
workshop. Compared with moulding techniques, the 
major disadvantage of the method is its costly 
nature ; but this has been offset by the nature of the 
jigs and by ensuring that no wear of the expensive 
‘atoms’ occurs during use. In any event, it is perhaps 
a difficulty more apparent than real, when the high 
cost of accurate moulds must be amortized over 
short runs. 

The models consist basically of coloured spheres 
having diameters appropriate to the spatial require- 
ments of the atoms concerned. These spheres are 
truncated in suitably oriented directions to an extent 
dictated by the co-ordinate radii of the atoms con- 
cerned ; models of carbon (5 forms), hydrogen (1 
form), nitrogen (6 forms), oxygen (2 forms), sulphur 
(3 forms) and halogens constitute the greater part of 
a useful set of 250 units, although other ‘atoms’ may 
readily be produced by the methods described. 

The material used is a cast phenolic resin, which 
has good machining properties and is readily pro- 
curable in a range of suitable diameters and colours. 
The units are pleasant to handle and are hard 
wearing. 

Jointing is carried out with detachable pegs of 
hard rubber, a material which is durable, does not 
cause wear on the relatively expensive units yet 
allows axial rotation, and gives sufficient flexibility 
for slight stressing of the molecule when required. 
Provision for locking individual units (double bonds) 
is made with small steel pins which are inserted as 
applicable. 

Fabrication. Rod material of selected diameter is 
faced, centred in a lathe and parted off to form a 
cylinder slightly greater in length than the finished 
truncated ball. The faced end is then drilled and 
threaded with a tapping device in a drilling machine 
and afterwards held in a lathe on a threaded mandrel 
and machined to finished diameter using the ball 
turning fixture. 

Additional facets are located at the required angles 
in a milling machine using the dividing head, the 
truncated bal! being held as before on a threaded 
mandrel. Machining the facets to desired depth is 
completed in a lathe after each face has been set 
square from the tail-stock by a parallel distance 
piece. A special chuck facilitates this operation. Each 
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facet in turn, including the threaded hole, is also 
drilled to take the rubber peg connexion. The units 
requiring holes to take the double-bond locking jing 
are bored in a drilling machine using the jig fixture, 
which locates the holes accurately and in correct 
relationship to the facets. The rubber pegs are cut 
from hard synthetic rubber cord and the locking jing 
from ground-steel wire afterwards polished. 

It is of interest that an ‘aromatic carbon’ may be 
made from rod in a machining time of 6} minut: 

We are indebted to Mr. A. Neal, of the Dunlop 
Rubber Company, and to Dr. Tudor Jones, of the 
Wellcome Research Laboratories, for much helpful 
discussion. 

The work was carried out as part of the programme 
of the Chemical Research Laboratory of the Depart. 
ment of Scientific and Industrial Research, and this 
contribution is made with the permission of the 
Director. The prototype sets were made in the work. 
shops of this Laboratory. 
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* Wooster, McGowan and Moore, J. Sci. Inatr., 26, 140 (1949) 
* Evans, R. C., Rev. Sci. Inastr., 19, 402 (1948). Haywood, C. A, 
private communication. 


* Stuart, Z. phys. Chem. (BR). 27. 2350 1024) 


THE GESTURAL ORIGIN OF 
LANGUAGE 


EVIDENCE FROM SIX ‘UNRELATED’ 
LANGUAGES 


By Pror. ALEXANDER JOHANNESSON 


University of Iceland 


N previous articles' in Nature I have shown that 

human speech consists mainly of gesture sounds, 
and I have substantiated this theory by comparing 
the 2,200 constructed JE roots with the Semitic roots, 
as represented by Hebrew, which has approximately 
the same number of roots as Indo-European languages. 
Human speech consists of emotional sounds, nature 
sounds, and of gesture sounds which are spontaneous 
imitations by the speaking organs to designate the 
form or shape of things in Nature or movement. 
In my last article in Nature I showed that the / and 
r sounds are of double origin, partially imitations 
of Nature sounds and partially sounds made by 
lifting the tip of the tongue to the soft palate to 
designate the shape or form of things in Nature or 
movement. This is mostly seen in roots consisting 
of vowel plus / or r or consonant plus vowel plus / 
or r. It seems that the most primitive form of these 
gestural sounds was the connexion of a throat or 
back palate sound with 1 or r, such as gel (kel), ger 
(ker), ete., and this is very clearly seen not only in 
Indo-European and in Semitic languages, but also 
in archaic Chinese, Polynesian, Sumerian and even 
Greenlandic (cf. the above-cited article in Nature). 
It is of no great importance whether the velar 
(guttural) sounds are g, gh, k, q, etc. ; comparative 
philology shows that the consonants are the basic 
element in every language. Velars always remain 


velars, labials remain labials, dentals remain dentals 
—and there are very few exceptions to this rule. 
The vowels, on the other hand, are very fluctuating, 
changing from time to time through the influence of 
their neighbouring sounds. 

In an essay, which will be published later, I have 
undertaken to scrutinize the roots, which consist of a 
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A type: velar (guttural) + vowel + u(w) 
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sls0 
its Indo-European Hebrew Arch. Chinese Polynesian Turkish Greenlandic 
its . to pour qu-a to spew out giw-an to flow gev-ug chewing the kiv-d = presses to- 
ins Gr. x€w) cud gether 
Lure, to bend qu-ph =togoround giw-0 to bend kuw-ha the thigh sav cave, vault qiv-erpog = bends 
rect ir. Yupos, ‘round’) 
it to cover chw-m = to be black g'w-dd lid, cover lav-ram embracing 
Lat. ob-sed-rus) (covered) 
ns ) 9 to cut guw-b = to cut kiw-at = cut off haw-a = chipped car-lak peeled off kiv-dlorpd = cuts off 
Engl. to hew) its length 
y be B type: velar (gutt.) + vowel + b (bh, p, ph) 
1Le8, to grasp gb-a to gather g'iap to grasp, hop-u to catch, kap-w seizing gap-og = sticks in 
niop Lat. cap-io) together hold seize snatching something 
he 2 } to bend gb-b to be curved skap = cyclical hap-a crooked kuf-a round boat gap-ég keg, jar (the 
ful xkaumwy), ‘bending’) character curved form) 
“ p = to cover kp-r = to cover g' ip to cover kap-i to be kab-alak head- q4p-ivog = disappears 
Gr. oxéwas) covered cover below the water, the 
nme ; sea closes over it 
rt ri ) « branch (cut- hb-r = to cut riap to break ? qgap-erpad = cuts it 
this f with a pair of 
: el. kaf-li) scissors 
ne 
rk. C type relar (guit.) + vowel + m 
to press together chm-¢ to oppress giam = to pinch ham-a to be con- gem bit (ofa qim-tpa strangles 
(gs. cum-ul, ‘swelling sumed bridle ) him 
f glands’) 
A. 2) gam = to bend qm-§ = to be curved kiem = collar, sash, ham-u the back of ham-ut = collar, yoke gim-eriag = eyelash 
Lat. cam-ur,‘vaulted’) string the skull (the curved) 
k to cover hm-r to cover with g'i7m black 
rman hem-d) bitumen (covered ? 
gm-d = to cut off qum-arpog = becomes 
shorter 
elar (guttural) sound vowel labial, of the type type). The total number of these roots in Greenlandic 
vb, gem, geu in six ‘unrelated’ families of languages, is 101; of these 68 (or 67 per cent) are in accordance 
namely, Indo-European, Hebrew, Archaic Chinese, with the results obtained in the other languages. 
Polvnesian, Greenlandic and Turkish. The meanings The dispersion of the four variations of meanings in 
attached to this type of word-forming are very the six languages is very unequal, as will be seen in 
learly seen in all these languages and it will be the following summary : 
clear that differences between the velars (g, gh, k, ind ared 
7 oe ials (2 hs, ete.) are of insii _Indo- Arch. Green- 
h, q, ete.) or labials (b, bh, p, } ht, ete.) are of insig European Hebrew Chinese Polynesian Turkish landic 
nificant importance. Instead of the type geb we can (1) 15 roots 31 27 13 13 21 
ve chet Uj abh. kap. ete (2) 30 42 63 32 49 25 
hat av heb, keb, qeb, ghabh., kay » ote. (3) 5 10 11 3 9 5 
nd It must be remembered that in unconsciously (4) 8 12 13 2 1 17 
. im mitating shapes and gestures, the tongue and lips T ; er 
ing . 1s OWS very Clie q i , ; ‘ 
frequently work together, so that, for example, a _ f Moe : oe that ad a most natural 
_—- = meanings oO ese 1 s “. 7 y - 
movement commenced by the tongue may be com . " & th = hows am a pe , uced »y moving the 
tely : jaws from behind forwards to the lips, are contained 


pleted by a lip movement. Thus, in producing the 


t » Hire , y 8 asides > § i xg 
sounds geb, gem, geu(w), ete., we move the backward in the first two groups. Besides the meaning to eat, 





ae portion of the tongue forward towards the lips so avs age or  -ateig contain, Glan, o00.. the 

aa that the gesture as a whole represents a curved 6 r gam hie |e ny ane, round, ete., has developed 
: movement. In producing the sounds geu(w), we a 3g pre oan a r, _ a sgetoeng, hide and cut. In the 

; al finish the movement by rounding the lips; in pro- oF co types angusge — ae OS less the ‘fossils 

. lucing the sounds gem we finish the movement by of human — h, and it will be possible, by com- 
“se losing the lips; and in producing the sounds geb > Negri ay of a of 

yebh, gep, ete.) we finish the movement by only = F : anal aye sco ten ED Coenereeees oF 

~ partially closing the lips or by closing them and Se a _ oe oe pom 

hae opening again. It is therefore very natural that er (1944); 154, 466 (1944); 157, 847 (1946); 162, 

a words made or derived from these roots designate : 

suds 1) to eat, hold in the mouth, to grasp, to contain, — 


to close, to press together, to complete, to finish ; 
2) curved, vaulted, round, to swell, ete. The com- 
ger parison of the whole material in the six families SPECTROSCOPIC BINARIES 


shows that the following meanings have developed : GEORGE DARWIN LECTURE 


] 
oa 3) to cover, hide, ete. ; (4) to cut. Examples are POR: 
oe given in the accompanying table. ROF. OT TO STRUVE, chairman of the Depart- 
i Of 85 Indo-European roots belonging to the three ment of Astronomy, University of Chicago, and 
* types (geu, gem, geb, ete.), 63 show one or the other director of the Yerkes and McDonald Observatories, 
a ff the postulated meanings. Of 144 words in Hebrew, was awarded the Gold Medal of the Royal Astron- 
oie 92 (or 63 per cent) give the same result. In Archaic omical Society in 1944; but owing to war conditions 
| rv Chinese 90 roots of 107 in one way or another show _ he was unable at the time to be present to receive it 
" similar meanings (or about 84 per cent). In Poly- and to deliver the George Darwin Lecture. On 
~ nesian IT have collected fifty examples, which are all October 14, 1949, Prof. Struve gave the Lecture to 
‘ of in accordance with the postulated meanings. In the Royal Astronomical Society at Burlington House, 
Turkish I have collected (assisted by a Turkish taking for his subject “Spectroscopic Binaries”. His 
Se linguist, Cemal Enisoglu, in Trabzon) 72 roots (the address has already been published in full (Mon. Not. 


overwhelming majority of the Turkish roots of this Roy. Astro. Soc., 109, 5; 1949) and also in a slightly 
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abbreviated form in The Observatory (69, 853; Dec. 
1949). 

Special attention is given by Prof. Struve to the 
well-known eclipsing variable U Cephei, which has 
been investigated by some of the best-known photo- 
metric workers. The light curve supplies an accurate 
determination only of e cos , where e is the eccen- 
tricity of the orbit and @ the longitude of periastron, 
and each of these can be determined separately only 
when ¢ sin © is also known. In 1930 E. F. Carpenter 
at the Lick Observatory, California, found by means 
of a spectrographic study an unsymmetrical velocity- 
curve from which he deduced that e is 0-47 and w 25°, 
which implies that e cos @ is 0-43. This would mean 
that the secondary eclipse could not be half-way 
between two primary eclipses, but should occur 
about twelve hours later than had been observed 
with the photometer. As an error of only a few 
minutes can occur in the secondary eclipse, it was 
impossible to explain the discrepancy on the assump- 
tion of ordinary Keplerian motion. 

In 1943 Struve obtained a new velocity-curve of 
the binary at the McDonald Observatory ; the star, 
the light of which was observed, except for a few 
hours, at total eclipse, was of spectral type B8 or 
B9, and an unsymmetrical curve resembled that 
obtained by Carpenter, but some aspects of the curve 
proved puzzling. Among these may be noticed the 
tendency of the measures to fall systematically above 
the computed curve between phases 0-8 day and 
1-6 days, but between 1-6 days and 1-9 days many 
points fell below the computed curve. During the 
past few years there has been confirmation of the 
view that many close binaries are’ enveloped in 
streams of gas which revolve like whirlpools around 
and inside the system, so that the components do 
not obey the laws of the two-body motion. When 
the amount of gas projected in front of the photo- 
sphere of the bright binary component is large, the 
great streams of gas produce absorption lines. 
Emission lines are produced when large masses of 
gas, excited by the B-type component to emit the 
Balmer lines of hydrogen, are projected upon the 
black background of the sky. Certain important 
conclusions follow from these new ideas. 

It may be assumed that the velocity-curve of 
U Cephei is symmetrigal, and by a few adjustments 
the maximum of the true-velocity curve falls 
approximately at phase 1-83 days, corresponding to 
a radial velocity of about — 80 km./sec. A sketch of 
this curve in Fig. 2 of the Lecture shows, however, 
that it is much better represented at phase 0-2-1-8 
days; but that after this the observed points are 
mostly positive—facts which seem to contradict the 
proposed hypothesis. The objection is not, however, 
valid, because the hydrogen lines are known to have 
strong and fairly sharp violet-displaced cores in 
absorption just before and after first contact, and it 
is suspected that, near the observed maximum of 
the velocity-curve, cores were displaced towards the 
red side of the broad wings of the H-line. These 
displaced cores almost certainly distort the velocity- 
curve in the sense of raising the measured velocities 
between phases 1-8 and 2-2 days and depressing 
them after 2-2 days, a view which is supported by 
other evidence. The case of U’ Cephei is not unique, 
and in a number of other systems the same phenomena 
are in evidence. It seems that in all, or nearly all, 
eclipsing variables the periods of which are approx- 
imately 2-5 days, and also in a number of other 
systems of longer period, gaseous streams produce 
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blended absorption lines which distort the velocity 
curve primarily at phases 0-8-1-0, and to a smaller 
extent at 1-0-0-2, of the period. In addition, the 
evidence suggests that the motion of the stream js 
not entirely due to a single mass of gas. 

There is no certainty that gravitational forces 
alone are active, for electric and magnetic forces may 
also play an important part; and a model which 
meets the observations is proposed ; but no attempt 
is made to justify it theoretically. On the assumption 
that the flow occurs mostly between two successive 
equipotential curves in the X Y-plane, then 
$C, 
where u = m,/(m, + m,), 1 — uv and u are the forces 
producing the equipotential curves, and r, and r, are 
the distances of the centres of force from the point 
under consideration. On the assumption that the 
motion is uniform, or nearly so, between the two 
inner curves shown in Fig. 12 of the Lecture, then at 
all phases between 0-15 P and 0-85 P the line of 
sight would project upon the disk of the small B-star 
different sections of a formation which is near!) 
circular in the X Y-plane, and hence shows no radial 
component of velocity between the stream and the 
centre of the B-star. If the gases were excited to 
emit H-lines, double bright lines could be observed, 
as actually happens in RW Tauri, SX Cassiopeiz, 
RX Cassiopeie, RZ Ophiuchi, ete. Although the 
proposed model is consistent with a number of 
observational data which are referred to in the 
Lecture, a theoretical explanation of the model is 
very difficult, and it will suffice to sum up some of 
the conclusions to which Struve has been led. 

All close binaries possess the common gaseous 
envelope referred to, and, as they cannot be dynamic- 
ally stable, they probably play an important part in 
the evolution of binaries. The envelopes are ring- 
like and flow round the system with velocities of 
several hundred km./sec. ; but from the dilution effect 
it is estimated that their extent is not larger than 
two or three times the diameter of the brighter star. 
The thickness of the ring is greater in the direction 
of motion of each star, and a range in the velocity 
of expansion of the ring appears to lie between 0 and 
100 km./sec., though accurate measurement is 
difficult. In the system UX Monocerotis and also in 
several Wolf-Rayet binaries, violent motions away 
from the G-type subgiant component are considered 
to afford evidence of prominence activity. In the 
former system they seem to be concentrated in one 
hemisphere, and produce a gradual diminution of the 
star and probably in its angular momentum as well. 

In the case of 8 Lyre, where the G-component is 
small in size, the absorption effects of the stream can 
be observed with great clarity, and these yield the 
satellite lines discovered by Baxandall. There is a 
general tendency among spectroscopic binaries with 
periods of 2-5 days to give distorted velocity-curves 
simulating large eccentricities and values of © in 
the vicinity of 40°, and statistical discussions by 
Miss Scott and others have shown that a large 
number of eccentricities of spectroscopic binaries 
must be spurious. Where the distortion of the 
velocity curve can be directly measured, a mass of 
gas is seen projected in front of the receding A-type 
star, beginning soon after the maximum radial 
velocity of the latter and preceding the beginning of 
the partial eclipse. It is very pronounced in U Cephei, 
but is only slightly indicated in U Sagittw#. An 
approximate picture of the flow of gas within the 


(1 — p)/r, + u/r, + § (2? + y?) 
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envelope, using the data from several stars, indicates 
roughly a Jacobian equipotential curve in the 
YY-plane. The amount of matter in a typical ring, 
on @ rough estimate, is 10-* times the mass of the 
brighter component. Assuming that the average 
tendency to expansion is less than 1 km./sec., most 


f the mass of the binary would be exhausted in 
108 years. If angular momentum were lost with this 
mass, as seems probable, a system of the type of 


U Sagitte or even of Plaskett’s star could gradually 
evolve until it became a typical W Urse Majoris 
binarv. If the evolutionary trend continued in the 
jirection of bringing the two components together, 
some mechanism must exist to take care of the 
excess angular momentum; and here an interesting 
view is propounded: one possibility might be the 
transformation of a W Urse Majoris system into a 
slowly rotating red dwarf and a group of attending 
planets which absorb the greater portion of the 
angular momentum of the binary in their orbits. 


DEVELOPMENTS IN THE HEAT 
TREATMENT OF MILK 


HE Society of Dairy Technology, at its meeting 
at the Conway Hall, London, on April 21, dis- 
cussed developments in the heat treatment of milk. 
Mr. A. Rowlands dealt with the bacteriological 
aspects. He said that heat treatment is now accepted 
as an essential process in the handling of liquid milk 
and in the manufacture of most dairy products. 
Because of its relatively high resistance to heat, 
complete destruction of the tubercle bacillus is the 
accepted criterion of satisfactory heat treatment. 
There is abundant evidence of the large margin of 
safety provided by treatment of milk at 145—150° F. 
62-8-65-6° C.) for thirty minutes as required in 
Great Britain for holder pasteurization. Nor is there 
any doubt about the safety of milk treated in com- 
mercial plants at 161° F. (71-7° C.) for fifteen seconds 
as required in the high-temperature short-time pro- 
cess: the holding time in commercial plants is, in 
general, appreciably longer than fifteen 
[here is, however, need for a laboratory apparatus 
in which the time of heating and cooling is minimal 
and in which the time of holding can be controlled 
positively. Such an apparatus is necessary to obtain 
more exact information about the time-temperature 
combination required to destroy tubercle bacilli and 
ther pathogens and non-pathogens in the higher 
temperature range. 

Commercially, the improvement in the keeping 
quality of milk resulting from heat treatment is 
extremely important, and Mr. Rowlands said it is 
difficult to see how the community could be supplied 
with milk possessing an adequate keeping quality 
without heat treatment. Raw milk sometimes con- 
tains large numbers of thermoduric bacteria derived 
mainly from unsterile utensils used on farms, but, 
fortunately, these types have only a slight effect on 
the keeping quality of the pasteurized milk stored at 
normal household temperatures. At these tempera- 
tures spoilage is gener#lly the result of contamination 
of milk after pasteurization from the surfeces of 
coolers, pipe-lines, storage tanks, bottle-fillers and 
bottles. Pasteurization, coupled with efficient clean- 
ing and sterilization of all plant to prevent subsequent 
re-contamination, ensures a keeping quality adequate 
to satisfy consumer requirements. Nevertheless, the 
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thermoduric bacteria derived from the raw milk 
sometimes make it difficult to comply with colony 
count standards which might be applied to the 
bottled milk. These thermodurie bacteria are for 
the most part slow dye-reducers and are unlikely to 
account for failure to comply with the half-hour 
methylene-blue test standard now in use officially 
for the examination of pasteurized milk in England 
and Wales. 

Pasteurization does not destroy spores, and there 
is evidence that some spore formers cause stimulation 
of acid production by the lactic acid streptococci. 
Spore-forming aerobes are also associated with the 
fault ‘broken’ or ‘bitty’ cream; this fault is readily 
apparent in tea or coffee in the form of large particles 
of curdled cream floating on the surface. Research 
in progress at Shinfield has shown that the fault is 
caused by Bacillus cereus and mycoides; both pro- 
duce an enzyme (lecithinase), and broken cream is 
thought to be associated with the action of this 
enzyme on the lecithin fraction of the fat-globule 
surface membrane. 

Thermophiles, which were at one time a serious 
problem with the holder process of pasteurization, 
cause little trouble with the high-temperature short- 
time process. Temperatures used with the latter are 
above the optimum for the growth of thermophiles. 
Recently it has been found that thermophiles are 
sometimes concerned in the spoilage of sterilized 
milk. Thermophiles, the spores of which possess 
unusual resistance to heat, survive the commercial 
sterilization process and later proliferate at a stage 
during the slow cooling of the stacked bottles. 

Dr. R. Seligman dealt with the history of pasteur- 
ization from the engineer’s point of view. He divided 
the time which has elapsed since Pasteur’s day into 
two periods, the first ending in 1922. During this 
period little attention was given by British engineers 
to the design and development of equipment for the 
heat treatment of milk, and Great Britain was 
obliged to depend largely on imported equipment. 
In contrast, during the second period most of the 
equipment developed and now in general use through- 
out the world, had its origin in patents first granted 
to British engineers. 

A German patent granted to Fesca in 1881 marked 
the first real contribution of the engineer in the field 
of heat treatment of milk. This was a continuous 
heater, and later, as the Danish or rotary pasteurizer, 
it was used extensively for many years in Europe 
and America. Internal tubular heaters, either with 
the tubes permanently fixed in position or with the 
inner tube detachable to facilitate cleaning, were 
developed early in the present century. Heaters of 
the latter type were used for regenerative heating, as 
were also surface heaters or coolers of the Baudelot 
type. 

For low-temperature pasteurization, batch pasteur- 
izers of the coil-vat or spray-vat type were in wide- 
spread use during the early years of the present 
century. Owing to the protracted period of heating 
and cooling, these possessed many disadvantages and 
were entirely unsuitable for dealing with large 
quantities of milk. Flow-retarding tanks in which 
the milk flowed continuously through a number of 
tanks in series were introduced by Heulings in 1895. 
Later, the so-called ‘absolute’ holders with inde- 
pendent heaters and coolers gained some prominence. 
Patents granted to a British engineer, Tarbet, in 
November 1922 marked a major advance in the 
process of holder pasteurization, for he was the first 
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to accomplish the automatic holding of milk for a 
fixed time at the required temperature and without 
risk of contamination of the pasteurized milk with 
raw or partly pasteurized milk. 

In 1923 a major development occurred which was 
later to revolutionize the methods in general use for 
the heat treatment of milk. This was a patent granted 
to Dr. Seligman for a heat exchanger of the plate 
type, and he explained that the plate-heat exchangers 
now used so extensively in the milk industry were 
developments of the 1923 British patent. The original 
cast plates have now been largely replaced by pressed 
stainless-steel plates with bosses or grooves to provide 
the necessary turbulence. 

Special holder-plates, developed originally for the 
retardation of flow of milk treated at the higher 
temperatures, have been largely replaced by flow 
holders of the tubular type for the high-temperature 
short-time process. These tubular holders are 
accurately proportioned to the rate of flow, which is 
itself accurately controlled to secure the necessary 
holding time of fifteen seconds. The introduction of 
the high-temperature short-time process has also 
demanded accurate control instruments, and the 
‘diversion valve’, designed automatically to divert 
underheated milk from the main stream, has been 
perfected. Electrical heating, originated by Beattie 
and Lewis in Liverpool in 1917, is now in use com- 
mercially in some high-temperature short-time plants 
in the United States. A. RowLanpbs 


AMERICAN EDUCATION 


N the United States the Office of Education forms 

one department of the Federal Security Agency. 
In his annual report to the Federal Security Adminis- 
trator for 1949, the Commissioner for Education 
directs attention to inadequacies in the educational 
system which sound very familiar to educationists in 
Great Britain. The teacher shortage, for example, 
bears a striking similarity to the position in Britain. 
During 1948-49 approximately 28,000,000 children 
enrolled in the elementary and secondary schools, and 
a startlingly rapid increase in this number has already 


begun. By 1960 the number of children enrolled in 
elementary and secondary schools will be about 


37,000,000, with the mo&t rapid increase occurring in 
the three school years beginning in 1952, 1953 and 
1954. The available teachers fell far short of the 
number needed even to staff the classes assembling 
in the autumn of 1949. This shortage exists largely 
among elementary school teachers, and in many 
communities the shortage of teachers has resulted in 
classes of more than fifty children. In others education 
has been curtailed by dividing the school day into 
two sessions, one group of children attending in the 
morning and another in the afternoon. Thousands 
of classes are taught by teachers who hold only 
emergency or temporary certificates. 

Income is @ significant factor in recruiting and 
keeping teachers in the profession, but is by no means 
the only one. The status which the teacher occupies 
in the community, the regard of the public for the 
work of the schools, the opportunity to live a normal 
life unhampered by local conventions and projects 
and a number of other psychological and social 
factors are no less important. In too many com- 


munities in the United States teachers are required to 
adapt their own tastes, conduct and social activities 
to those of members of the school board or other 
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prominent citizens. They are often expected to lead 

an abnormally restrained and inhibited life com. 

pared with the life of the parents who impose such 
restrictions. 

The critical shortage of teachers is matched by an 
arresting lack of schools. If all the needed teachers 
were available to-day many would have no suitable 
rooms in which to conduct their classes. A shortage 
of school buildings is in part the result of the depres. 
sion of the 30’s and in part the result of restrict ions 
on construction during the war years. As & result, 
many children must attend classes conducted jn 
obsolete, insanitary and frequently dangerously 
dilapidated structures. Many of the buildings which 
are physically sound are inadequate in terms of the 
functions of modern education. Some teachers during 
1948-49 were conducting their classes in church 
basements, factories and stores and other unusual 
locations. It is difficult to say how serious is the 
shortage of classrooms; but, assuming thirty to be 
a suitable number in any one class, the number of 
new classrooms required each year to accommodate 
new enrolments up to 1958 will be approximately 
25,000. 

One interesting section in the report deals with the 
place of Communism in the schools. In the spring of 
1949 the Educational Policies Commission of the 
National Education Association issued a report which 
makes four specific recommendations. 

(1) Young citizens should have an opportunity to 
learn about the principles and practices of iotalitarian- 
ism, including those represented by the Soviet Union 
and by the Communist Party in the United States. 

(2) Teaching about Communism or any other form 
of dictatorship does not mean advocacy of these 
doctrines. Such advocacy should not be permitted 
in American schools. 

(3) The schools should continue with vigour their 
programmes for giving young citizens a clear uncer- 
standing of the principles of the American way of 
life and a desire to make these principles prevail in 
their own lives and in the life of their country. 

(4) Members of the Communist Party of the 
United States should not be employed as teachers. 

These proposals are supported by the Commis- 
sioner, who argues that children are not sent to school 
to be indoctrinated with a closed system of philosophy 
or the political views of the teachers. To the extent 
that education becomes dogmatic indoctrination, it 
ceases to be education. 

“The Communist embraces and teaches dogma. 
He is, by his Party membership and sympathy, 
committed to a closed system of thought. He has 
given his allegiance to a predetermined set of prin- 
ciples which are not to be evaluated in the light of 
evidence or examined on the basis of results. He is 
not free to serve the truth as the evidence may 
uncover that truth. He has therefore surrendered his 
right to teach in a nation of free people. In this the 
Communist is not alone, of course ; but the fact that 
there are those others whose commitments prevent 
them in some measure from pursuing the truth does 
not justify the retention of Communists.” 

The report also contains valuable sections giving 
details of educational research and statistics, the 
administration of grants, programmes of organisation 
and administration, programmes of instruction, pro- 
grammes for improving the professional status of 
teachers, and, finally, the position of the United 
States in international educational relations. 

T. H. Hawkins 
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Antibacterial and Antifungal Activity 
of Benztropolone 


FoLLOWING the suggestion of Dewar’, it is now 
generally accepted that the mould metabolic products, 
stipitatie acid, puberulie acid and puberulonic acid 
are derivatives of tropolone*. Erdtman and Gripen- 
berg? have shown that «-, 6- and y-thujaplicins from 
Thuja plicata, the western red cedar tree, are, re- 
spectively, a-, B- and y-isopropyltropolones. y-Thuja- 
plicin was found to possess fungicida! activity ; when 
spores Of Pullularia pullulans were suspended in a 
)-02 per cent solution, 100 per cent survived after 
| hr.. 11 per cent after 3 hr. and none after 6 hr. 
and 24 hr. exposure. Two of us (J. W. C. and A. R. 8.) 
have recently described a synthesis of 3 : 4-benz- 
tropolones. 

We have found that 3: 4-benztropolone is fungi- 
statically active ; at the highest concentration tested, 
specific fungicidal properties towards a few species 
were observed. The compound has weak bactericidal 
activity. We are indebted to Prof. H. Erdtman for 
a specimen of y-thujaplicin, which was included in 
ur tests for comparative purposes. Preliminary 
solubility tests showed that under the conditions of 


the spore germination and fungicidal tests the 
saturation point, which represented the highest 
possible effective dose of benztropolone, lay in 
the range 50-100 mgm./litre; y-thujaplicin was 
more soluble. 

Spore germination test. Spores of Penicillium 


ligitatum were suspended in a series of concentrations 

f the substances in ‘spore germination medium’. 

The percentages of spores which germinated after 

I8 hr. at 25° were estimated. Benztropolone allowed 
50 per cent germination at 80 mgm./litre concentra- 
tion and y-thujaplicin at 60 mgm./litre. In a parallel 
experiment, trichothecin® completely inhibited germ- 

nation at 1-25 mgm./litre, and 50 per cent germina- 
tion took place at 0-4 mgm./litre. 

Fungistatic activity. A series of concentrations of 
the substances in the range 0-6-80 mgm./litre was 
incorporated in nutrient medium on which the test 

rganisms were sown. Growth was estimated visually 
after five days imcubation at 25°. 

Benztropolone gave complete inhibition of all the 
test organisms at 80 mgm./litre and partial inhibition 

if growth at 16 mgm./litre. y-Thujaplicin was some- 
what less active and caused only partial inhibition 
ff growth of A. niger, M. erectus, P. digitatum and 
Trichoderma viride at 80 mgm./litre. In parallel ex- 
periments, sodium pentachlorophenate and _tetra- 
methylthiuram disulphide caused complete inhibition 
of P. digitatum and fF. graminearum at 16 mgm./litre 
and partial inhibition at 3-2 mgm. /litre. 

Fungicidal activity. Spores of six test fungi and 
cells of S. carlsbergensis were suspended in solutions 
of benztropolone and y-thujaplicin (50 mgm./litre) 
and incubated at 25° for 53 hr. Loopfuls of the sus- 
pension were taken at intervals and plated on to 
beer-wort agar medium. After five days incubation 

at 25°, the colonies were counted. Both benztropolone 
and y-thujaplicin were fungicidal to Pullularia 
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BENZTROPOLONE AND y-THUJAPLICIN : 


PLATE TEST 


FUNGISTATIC ACTIVITY OF 


Lab- Relative Relative 
ora- growth at growth at 
tory benztropolone | y-thujaplicin 
col- Organism concentrations | concentrations Con- 
lec- (mgm./litre) (mgm./litre) trol 
tion + | OO 
No. 80 16 3-2 0:6) 80 16 3-2 0-6 
F160 | Aspergillus niger 

van Tiegh. 0 3 4 4 23 4 4 q 
F197 Fusarium gram- | 

tnearum j 

Schwabe 72. 3 4i-- - - 4 
F266 | Mucor erectus 

Bain. 03 4 4:24 4 4 4 
F196 | Penicillium 

digitatum Sacc. 0244313 4 4 4 
F211 | P. nigricans- 

janczewskii 

series 03 4 4';083 4 4 4 
B55 Saccharomyces 

carlebergensis 

Hansen 0 3 4 4,03 4 4 4 


F5 Trichoderma 
viride Pers. ex 


Fries 02 4 4 13 4 4 4 
F292 Trichothecium 

roseum Link 93s 4 4 03 4 4 4 
Key: No growth, 0; trace of growth, 1; slight growth, 2; good 


growth, 3; abundant growth as control, 4; not tested, -. 
pullulans (De Bary and Low) Berkhout (laboratory 
collection No. 273); in a sclution of the former, 
approximately 12 per cent of the spores survived after 
24 hr., 8 per cent after 33 hr., and none after 53 hr. ; 
the corresponding results for y-thujaplicin were 12 
per cent survivors after 24 hr., 6 per cent after 
33 hr. and none after 53 hr. Similar results were 
obtained with Trichothecitum roseum spores, 30 per 
cent of which survived 24 hr. in benztrepolone solu- 
tion, 10 per cent survived 33 hr., and none was viable 
after 53 hr. In y-thujaplicin solution, 50 per cent of 
T. roseum spores were viable after 7 hr., 25 per cent 
after 24 hr., and none after 33 hr. Exposure to 
solutions containing 50 mgm./litre of benztropolone 
or Y-thujaplicin for 53 hr. had no effect on the survival 
of spores of Aspergillus niger, Penicillium digitatum, P. 
nigricans-janczewskii series, Trichoderma viride or 
cells of Saccharomyces carlsbergensis. 


Bactericidal activity. Staphylococcus aureus sur- 
vived 3 hr. in benztropolone solution (50 mgm./litre) 
at 25°, but not 7 hr. Bact. coli was viable after 7 hr. 
under these conditions, but not after 24 hr. Aero- 
bacter aerogenes was not killed after 53 hr. exposure. 
y-Thujaplicin had no bactericidal effect at 50 mgm. 
litre concentration on Staph. aureus, Bact. coli or 
Aerobacter aerogenes after 53 hr. 


A. J. BAILLIE 
G. G. FREEMAN 


Imperial Chemical Industries, Ltd., 
Nobel Division, Research Department, 
Stevenston, Ayrshire. 


J. W. Coox 
A. R. SOMERVILLE 
Chemistry Department, 
University, Glasgow. 
Feb. 20. 


' Dewar, M. J. 8., Nature, 155, 50 (1945). 

? See Corbett, R. E., Hassali, C. H., Johnson, A. W., and Todd, A. R., 
Chem. and Indust., 626 (1949). 

* Erdtman, H., and Gripenberg, J., Nature, 161, 719 (1948). Erdtman, 
H.. Anderson, A. B., and Gripenberg, J., Acta Chem. Scand., 2, 
625, 639, 644 (1948). 

‘Cook, J. W., and Somerville, A. R., Nature, 168, 410 (1949). 

* Freeman, G. G., and Morrison, R. I., Nature, 162, 30 (1948). 
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A Novel Method of using lon-Exchange 
Resins 


WHEN considering a chromatographic method for 
separating a complex mixture, it is desirable to 
choose an adsorbent which functions through only one 
type of adsorption mechanism. Most adsorbents in 
use to-day lack this desirable property, so that the 
displacement chromatographic technique of Tiselius 
is not always applicable. It is the purpose of this 
communication to describe a novel chromatographic 
method of using ion-exchange resins so that only 
one of two possible adsorption mechanisms associated 
with their use can function. 

Weak organic electrolytes and, in particular, 
aromatic organic ions can be adsorbed on an ion- 
exchange resin by a combination of salt linkages and 
Van der Waals’ adsorption forces, if the electrical 
charge of the resin has the opposite sign to that of 
the organic ions. Partridge' and Davies’ have re- 
cently discussed the deleterious effects arising from 
the simultaneous operation of these adsorption mech- 
anisms and have shown that a major limitation of 
ion-exchange resins to-day is their inability to 
fractionate mixtures containing aromatic molecules. 

It is suggested that these difficulties can be resolved 
if aromatic molecules are adsorbed on a dissociated 
ion-exchange resin the electrical charge of which has 
the same sign as the aromatic ions. Under these 
conditions only the undissociated aromatic molecules 
can be adsorbed, since the corresponding ions cannot 
approach the surface against its repulsive electrostatic 


forces. Any change in pH which dissociates the 
adsorbed aromatic molecules will result in their 
desorption. 


The use of ion exchange resins in this manner is 
illustrated by the following experimental observations. 
Acid dyestuffs, such as Methyl Orange, Fast Red A 
(Colour Index No. 176), and Chicago Blue (Colour 
Index No. 518), are adsorbed by the carboxylic resin 
‘Amberlite JRC-50’ in its undissociated state in acid 
solutions, whereas no adsorption occurs in alkaline 
regions where the resin and the dyes are fully ionized. 
Similarly, the basic dyestuff, Methylene Blue, is 
adsorbed by the polyamine resin ‘Amberlite 1R-4B’ 
under alkaline conditions where the resin is un- 
ionized; but addition 9f acid completely desorbs the 
previously adsorbed dyestuff. 

In solutions of high ionic strength and suitable 
pH, ions as well as their corresponding undissociated 
molecules may be adsorbed on the undissociated resin 
by the Van der Waals’ forces. This difficulty may be 
avoided by using a resin which is dissociated during 
the adsorption and desorption cycles, and this pro- 
cedure ensures the adsorption of only undissociated 
molecules. For example, the acid dyestuff Methyl 
Orange is adsorbed by the sulphonic resin ‘Amberlite 
IR-120’, under acid conditions in which the resin, but 
not the dyestuff, is ionized. Complete desorption 
occurs upon the addition of alkali, which ionizes the 
adsorbed dye molecules. Similarly, the basic dye- 
stuff Neutral Red (Colour Index No. 825) is adsorbed 
by the strongly basic resin ‘Amberlite JRA -400’ under 
alkaline conditions in which the resin, but not the 
dyestuff, is ionized. Complete desorption occurs upon 
the addition of acid, which ionizes the adsorbed dye 
molecules. 

These principles explain many anomalies in the 
literature, including the recent work of Abrams and 
Dickinson*, who studied the decolorization of sugar 
solutions with polyamine resins and with the new 
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decolorizing ‘non-ionic’ phenolic-type resin, ‘Duolite 
S-30’. When used for decolorizing sugar solutions, 
these resins can be regenerated by treatment with a 
small amount of sodium hydroxide. Desor)tion 
results from the ionization of the phenolic ~ "ups 
of these resins and the expulsion of the previcusly 
adsorbed colouring matter, which is known to be a 
mixture of weak organic acids. 

The use of ion-exchange resins in the manner out. 
lined here will be considered in greater detail trom 
theoretical and experimental aspects in a public:.tion 
to appear elsewhere. 

D. E. WErss 
Division of Industrial Chemistry, 
Commonwealth Scientific and Industrial 
Research Organisation, 
Melbourne. 
March 2. 
Partridge, S. M., Biochem. J., 45, 459 (1949). 
* Davies, C. S., Biochem. J., 45, 38 (1949). 


* Abrams, I. M., and Dickinson, B. N., Indust. Eng. Chem., 41, 25% 
(1949). 


Separation of Carboxylate lons on the Paper 
Chromatogram 


THE work of Martin and Synge’ on the separation 
of amino-acids by partition chromatography on 
silica gel has led to the application of this method 
to the separation of other groups of structurally 
similar compounds. Lester Smith* and Ramsey and 
Patterson®* have separated by this means the 
straight-chain fatty acids containing one to ten carbon 
atoms, and Elsden* has put the procedure on a 
quantitative basis in the case of acetic, propionic 
and n-butyric acids. 

Since paper partition chromatography affords an 
equally effective and even simpler method of sep- 
arating mixtures of closely related compounds, we 
have attempted to apply the latter method to the 
separation of the lower fatty acids, with the ultimate 
aim of identifying the acids produced in bacterio- 
logical culture media. Lugg and Overell* succeeded 
in separating quantitatively mixtures of citric, malic 
and tartaric acids, using butanol - acetic acid as the 
mobile phase. The positions of the acids after de- 
velopment of the chromatogram were detected by 
spraying the dried paper with Bromophenol Blue or 
Bromocresol Green. The volatility of the lower fatty 
acids, however, imposes a severe limitation when 
applying this method to their separation. An attempt 
was made by Fink and Fink’ to overcome this diff- 
culty by chromatographing the potassium hydrox. 
amate derivatives prepared from the corresponding 
methyl esters, afterwards spraying with ferric chloride 
to ascertain the positions of the salts. 

We find that the volatility of the acids can be 
more easily overcome by conversion into the corre- 
sponding sodium salts and separation of the anions 
with butanol saturated with 1:5N ammonium 
hydroxide. After drying at 95° C. for five minutes, 
the paper is sprayed with a suitable indicator solu- 
tion. Preliminary work has shown that Bromo- 
cresol Green (40 mgm. in 100 ml. of water or alcohol, 
adjusted to blue with sodium hydroxide) reveals the 
anions as yellow spots and the cations as deep blue 
spots on a pale blue background. Bromothymol Blue 
(40 mgm. in 100 ml. water adjusted to blue with sodium 
hydroxide) gives rise to yellow spots at the positions 
of the anions and deep blue spots at the positions 
of the cations on a green background. 
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y VALUES OF CARBOXYLATE IONS IN BUTANOL-1'5 N AMMONIUM 
HYDR« EAT 15°C. WHATMAN NO. 1 PAPERS. 1 PER CENT SOLU- 
TIONS 

\nion ry Anion rs 
Forn 0-09 Salicylate 0-50 
Aceta 0-10 8-Phenylpropionate 0-52 
Proj ate 0-19 Lactate 0-07 
n-Bul\ rate 0°33 Oxalate 0 
a-Valv rate 0°45 Malate 0 
n-Caproate 0-61 Tartrate 0 
n-Caprylate 0-74 Adipate 0 
Benzoate one Citrate 0 
The ry values of the anions of the lower fatty 
acids are shown in the accompanying table. Formate 
and acetate have similar rz; values; but confusion 
between the two can be avoided by making use of 
the reaction between the former and ammoniacal 
silver nitrate. The other anions of the series give 


well-separated spots. 

The 77 values of several other carboxylate ions are 
also included in the table. It is interesting to note 
that dicarboxylate ions do not move from the start- 
ng line in the solvent used. The method appears to 
be applicable to the sodium salts of both aromatic 
and aliphatic monocarboxylic acids, although these 
ld probably be more conveniently separated as 


uu 
the free acids. 

The cations (in this case the sodium ion) moved 
mly short distances from the starting line. An 
interesting feature was, however, the increase in 
excursion of the cation as the r; value of the anion 
increased, Full experimental details will be published 
elsewhere. 

F. Brown 


L. P. Hat 
Bristol University Fruit and Vegetable 
Preservation Research Station, 
Campden, Glos. 
March 10. 
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31, 139 (1948). 

*Eleden, S. R., Biochem. J., 40, 252 (1946) 
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"Fink, K., and Fink, R. M., Proc. Soc. Exp. Biol. Med 


xxii (1942). 
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Hydrolysis of Laminarin by Wheat 
p-Amylase 


THE only enzymes so far found to hydrolyse 
laminarin are those of the snail" and the limpet*. In 
1915 Kylin*® stated that he had hydrolysed it with 
malt diastase ; but he has recently withdrawn this 
laim*, and in*this Laboratory also it has been found 
that malt diastase is without action on laminarin. 

We have now found that the §-amylase of wheat 
hydrolyses laminarin, yielding glucose (70 per cent) 
and a disaccharide. The rate of hydrolysis is slow. 
An extract of the enzyme which hydrolysed starch 
in a few hours took several days to hydrolyse lam- 
inarin. Since malt diastase is inactive, the action 
must be due to some factor other than the small 
amount of a-amylase in the wheat enzyme. 

This ability of wheat 8-amylase to hydrolyse 
1:3 linkages is of interest in connexion with recent 
work on the action of amylases on starch. Thus, 
Barry, Halsall, Hirst and Jones* found that crystalline 


8-amylase had little effect on floridean starch, whereas 
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we have found that wheat §-amylase hydrolyses it 
to maltose to the extent of 50 per cent. Again, 
Halsall, Hirst, Hough and Jones* found that the 
limit dextrins produced from amylopectins by 
crystalline 8-amylase have a much higher molecular 
weight than those from the crude wheat enzyme. 
These facts suggest that the amylopectins contain 
1 : 3 linkages which are hydrolysed by the factor in 
wheat $-amylase that hydrolyses laminarin. The 
occurrence of such linkages in glycogen has already 
been suggested by Bell’. 
THomas DILLON 
Prornnsias O'COLLA 
Chemical Laboratory, 
University College, 
Galway. 
March 4. 
‘Colin and Ricard, Bul!. Soc. Chim. Biol., 12, 88 (1930). 
* Barry, Sci. Proc. Roy. Dublin Soc., 22, 423 (1941). 
* Kylin, Z. physiol. Chem., 94, 395 (1915). 
*Kylin, Kgl. Fysiograf. Sallskap. Lund Forhand., 14, 226 (1944). 
* Barry, Halsall, Hirst and Jones, J. Chem. Soc., 1468 (1949) 
* Ilalsall, Hough, Hirst and Jones, J. Chem. Soc., 3200 (1949). 


* Pell, J. Chem. Soc., 992 (1948). 


Separation of NorAdrenalin and 
Adrenalin 


A METHOD of separating these two substances on 
paper chromatograms, using phenol as solvent, has 
been described earlier’. No satisfactory second solvent, 
enabling a two-way chromatogram to be performed, 
was found at the time, and it was necessary to use 
the substances as hydrochlorides, the free bases being 
insufficiently stable. Movement in n-butanol was 
very slight. More recently, von Euler and Hamberg* 
have reported separation of adrenalin and l-nor- 
adrenalin, using n-butanol saturated with N hydro- 
chloric acid. Their results are recorded in a photo- 
graph of a small part of the chromatogram and no 
data are given for the ry values or the time necessary 
to obtain separation. On repeating their experiment, 
we found that movement was very little greater than 
in our original n-butanol — water system, and that, to 
obtain separation, the chromatogram had to be run 
for forty-eight hours or longer, allowing the solvent 
to drip from the end of the paper. It was, therefore, 
not possible to determine ry values. 

It appeared probable that greater travel, allowing 
a faster separation, might be obtained by using an 
organic acid instead of hydrochloric acid. Acetic 
and trichloracetic acids were chosen for trial. For 
experiments with the first, the bases were applied 
as solutions in 5 per cent acetic acid, and the solvent 
was an n-butanol—acetic acid mixture made by 
shaking four parts n-butanol with one part glacial 
acetic acid and five parts water, and rejecting the 
lower layer on separation. For trichloracetic acid 
experiments, a 5 per cent solution was used to dis- 
solve the bases, and the solvent was made up with 
5 gm. trichioracetic acid dissolved in 100 ml. water 
and added to 80 ml. n-butanol. After shaking, the lower 
layer was discarded. 0-015 ml. solution containing 
about 0-03 mgm. adrenalin or noradrenalin was 
applied with an ‘Agla’ pipette and the run made 
in a saturated atmosphere over the appropriate 
mixture. 

Drying the papers in gentle heat did not drive off 
all the acid, and more alkali was needed in the 
indicator than was used previously. 0-44 per cent 
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potassium ferricyanide was dissolved in M/5 sodium 
phosphate (Sérensen salt) to give pH 8-3. As a 
further precaution when using trichloracetic acid, 
the strips were held over the mouth of a bottle 
containing 0-880 ammonia, and this sometimes 
strengthened the reaction. The colours given were 
pink with adrenalin and mauve with noradrenalin. 
The following results were obtained : 


Substance Solvent rf 


Noradrenalin (hydrochloric) Butanol-hydrochloric 0-09 
- (acetic) Buta nol-acetic 0-25 

- (trichloracetic ) Butanol-trichloracetic 0°33 
Adrenalin (hydrochloric) Butanol-hydrochloric 0-10 
o (acetic) Butanol-acetic 0-31 
(trichloracetic) Butanol-trichloracetic 0-45 
Methyladrenalin (acetic) Butanol-acetic 0-31 


None of the separations was as good as with 
phenol; but after twenty-two hours with acetic or 
trichloracetic acid the adrenalin and noradrenalin 
spots had always separated completely. The ry; 
values remained the same whether the bases were 
applied separately or in mixture. Methyladrenalin 
had an +r; indistinguishable from adrenalin and 
could not be separated in these solvents. Although 
the greatest difference between the r;'s is obtained 
by using trichloracetic acid, the advantage is reduced 
by a somewhat greater spreading of the spots. 
We have made the separation of the acetates in 
butanol — acetic the basis of a quantitative estimation 
of adrenalin and noradrenalin in mixtures. The 
details of the method are being published elsewhere. 
Ww. QO. JAMES 
NATALIE KILBEY 

Oxford Medicinal Plants Scheme, 

Department of Botany, 

Oxford. 

May 24. 

Nature, 161, 851 (1948). 

5. von, and Hamberg, Ulla, Nature, 168, 642 (1949) 


James, W. O., 
* Euler, U. 


Positive Bromine lons 


RECENTLY, several authors have postulated the 
existence of positive monovalent bromine ions on 
purely theoretical grounds'.*, or in order to explain 
the fact that hypobromous acid (HOBr) acts as a 
powerful brominating agent in strongly acid solu- 
tions*. This latter mechanism of substitution is very 
similar to that of nitration in strong sulphuric acid 
solution as suggested by several investigators‘ *. 
Pyridine complexes of positive iodine and bromine 
ions have been prepared by the reaction of the 
halogen with silver nitrate in organic solvents?:*. 

We introduced a 4 per cent solution of hypo- 
bromous acid into the middle chamber of a tripartite 
electrolytic apparatus and filled the electrode com- 
partments with a 1/100 molar solution of sodium 
fluorescein. Sodium sulphate was added to the latter 
to increase their conductivity. Thus both Br+ and 
OBr~ ions were trapped in the form of eosin imme- 
diately after having crossed their respective mem- 
branes. We used membranes of collodion-impregnated 
blotting paper. Their preparation as well as the 
instability of the hypobromous acid solutions were 
the cause of most trouble in our experiments. 

Even without any current passing through the 
chamber, there is always a certain amount of dlif- 
fusion across the membranes, so that it is only a 
question of time before the eosin colour appears in 
the electrode chambers. Any effect produced by 
electrodialysis must be significantly greater than this 


July 8, 1950 vol. 1 











Table 1 
a Percentage of eosin 
| Time - - 
(min.) Ist diffusion | Electrodialysis | 2nd diffusi sn 

15 0 < 6 0 

30 0 ~l0 0 

5 0 ~~ ; 

60 ~2 ~~ ~~ 
diffusion ; therefore we always began a series on a 


pair of membranes with a diffusion experiment, ‘hen 
changed the solutions in the apparatus, carried out 
an electrodialytic experiment, which was followed, 
again after changing the solutions, by a second 
diffusion control. The electrodialytic effect began 
slowly as the first ions crossed the membranes ; it 
was visible after about fifteen minutes. 

The results of such an experiment are shown in 
Table 1. The hypobromous acid solution was 
acidified in this experiment with about 7 per cent 
sulphuric acid. In order to express the successive 
colours of samples withdrawn from the electrode 
chambers by numbers, we compared them with a 
series of mixtures of sodium fluorescein and sodium 
eosin (M/100). The numbers given in Table | 
are only approximate; but the existence of the 
positive bromine ion effect is quite beyond the limits 
of error. The current was about 0-5 amp. during 
most experiments. 

The acidity which developed spontaneously by 
decomposition of the hypobromous acid was sulli- 
cient to give similar results in other experiments. 

If, however, the middle compartment was made 
alkaline, eosin was produced only at the anodic 
side of the apparatus. It was necessary to keep the 
anode chamber alkaline during electrolysis, other- 
wise fluorescein was precipitated. An experiment 
with alkaline OBr~ solution followed by another one 


with acid HOBr solution is summed up in Table 2. 








Table 2 
Percentage of eosin 
Time Alkaline OBr- Acid HOBr 
(min.) — ———_—$——$_—_—4,--—_____—__|-——_ 
Cathode A node Cathode Anode 
a 15 0 ow 5 om 4 ~~ 
30 0 ~~ mw ld ~mi 
45 0 ~~) ~~ ~~) 
60 ~~} owl mw 30 ~y 








It is interesting that, whereas practically all OBr 
ions tend towards the anode in alkaline solution, the 
greater part of the hypobromous acid goes towards 
the cathode if the solution is acidified. These ex- 
periments prove decisively that the postulated 
positive bromine ions really exist in acid solutions 
of hypobromous acid. We propose cabling this new 
ion the bromo-ion, and accordingly we can give the 
amphoteric partner of hypobromous acid (HOBr) the 
name bromo-hydroxide (Br.OH). 

Similar experiments with solutions of hypochlorous 
acid were negative, using an acidified dilute methy! 
orange solution as bleaching indicator. This result is 
in agreement with the strongly electro-negative 
character of chlorine. 

Neither were we able, contrary to chemical ex- 
pectation, to establish the existence of positive iodine 
ions in acid, aqueous solutions. The indicator used 
was sodium fluorescein. We think that our failure 
is due to the very rapid disproportionation of the 
IOH molecule. 
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A detailed account of our experiments will appear 
in Magyar Kémiai Folydirat. One of us (F. K.) is 
indebted to the Hungarian Academy of Science for 
a grant. 

K. Gonpa-HuNWALD 
G. GRAF 
F. Kérésy 
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érésy Laboratory, 

Budapest. 
Jan. 26. 
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Reaction of Methylcycloalkyl Hydro- 
peroxides with Ferrous Sulphate 


Ir has been found that when methyleyclopentyl 
hydroperoxide, 
CH, 
00H 
4 


obtained from the oxidation products of the hydro- 
carbon', is treated with ferrous sulphate solution, the 
major product (c. 50 per cent) is a white solid of 
melting point 67-5-68-5° (I). 

Analysis of this solid corresponds to the molecular 
formula C,,H,,0,, and it has been identified as 
dodecanedione-2: 11% by the following evidence : 
i) oxidation with sodium hypobromite yielded sebacic 
acid; (ii) treatment with methyl magnesium iodide 
provided the dicarbinol 2 : 11-dimethyldodecanediol- 
2:11, C,,H,,0, (m.p. 57—58-5°), identical with that 
formed from dimethyl sebacate by reaction with 
methyl magnesium iodide; (iii) reduction of the 
hydrazone by the Wolff-Kishner method‘ gave 
n-dodecane, identified by its infra-red spectrum ; 
iv) dodecanedione-2 : 11 was afterwards synthesized 
by Dr. D. P. Young in these laboratories by reaction 
of dimethyl cadmium with sebacoyl chloride, and 
proved to be identical with the product derived from 
the hydroperoxide decomposition. 

The reaction proceeds very rapidly and evidently 
involves the dimerization of a free radical : 


CH, CH, 
2 \~0OH 2 .-o— 
2 —OH 
| en 
| 
+ 
CH, CH, CH, 
2 }=0 5 A 
.f 0 6 (1) 


4 
== a”. 
a = | 


The other products of the reaction include methyl 
butyl ketone and carbinols. 

Methyleyclohexyl hydroperoxide, on the other 
hand, reacts much more slowly with ferrous sulphate 
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solution, and the yield of the corresponding tetra- 
decanedione-2: 13 (m.p. 76-77°5) is quite small 
(c. 10 per cent) ; the monoketones (including methy! 
amyl! ketone) and alcohols are the main constituents 
of the product. 
E. G. E. Hawkrys 
Chemical Division, 
Research and Development Department, 
Distillers Company, Ltd., 
Great Burgh, Epsom. 
Feb. 23. 
‘Union Oil Co., U.S.P.P. 2,430,864; 2,430,865. 
* Cason and Prout, J. Amer. Chem. Soc., 66, 46 (1944). 
* Bowden, Heilbron, Jones, Sargent and Sondheimer, J. Chem. Soc., 
1579 (1947) 

* Huang-Minlon, J. Amer. Chem. Soc., 68, 2487 (1946). 
* Work, J. Chem. Soc., 1318 (1940). 


Anomalous Thermal Expansion of the 
Short Intermolecular Bond in 
para-Nitro-aniline 


A RECENT determination of the detailed crystal 
structure of para-nitro-aniline has revealed an un 
usually short distance of approach (2-66 A.) between 
the oxygen atom of an NO, group of one molecule 
and. one of the carbon atoms of the aromatic nucleus 
on @ proximate molecule’. This suggests special 
forces between these two atoms, the attraction of 
which appears to be intermediate between that in a 
covalent bond, and that due solely to Van der Waals’ 
forces, and may be electrostatic in origin. 

In analogous cases where special forces may con- 
tribute to the attraction, in short hydrogen bonds, 
anomalous thermal expansion of the bond has been 
observed in all the cases so far investigated*-*. This 
can be explained on the basis of exceptionally high 
anharmonicity of vibrations of such ‘bonds’.’. 
Measurements of thermal expansion of para-nitro- 
aniline have now been carried out and have shown a 
similar anomaly. 

The expansion ellipsoid for the total contraction 
over the temperature-range 288-90° K. has_ the 


axes «,, = 2-95 < 107? at 55° to the c axis, «,, (along 
b axis, by crystal symmetry) 0-24 x 10°, a,, = 
0-45 x 107%. 


This very large contraction along the a,, axis of 
the expansion ellipsoid coincides within 11° with the 
direction of the ‘short intermolecular bond’. If the 
whole of the contraction on cooling were attributed 
solely to this bond, the short intermolecular bond 
would have a length of 2-46 A. at 90° K. This gives 
an extreme value. Even if only the excess contraction 
over the average along the three axes is attributed 
to the bond, the length at 90° K. would be 2-53 A. 

This observation suggests a number of most 
interesting possibilities which are being further 
investigated. 

(i) If the contraction maintains its anomalously 
large value along the bond direction below 90° K., 
the length of the short intermolecular bond at @° K. 
must approximate to what might be expected for 
ionic contact, for example, as in the diagram (p. 70). 

From the structure of sodium and potassium 
nitrites*, the ionic contact radius attributable to the 
oxygen atoms of O—N—O in the nitrite ion can be 
computed to be approximately 1-45 A. Since the 
length of the short intermolecular bond at 0° K. 
must be less than 2-53 A., this would leave a contact 
radius less than (2-53—1-45) A., that is, less than 
1-08 A. for the positive carbonium ion. Such a value 
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The molecules have been rotated to lie in the plane of the paper 


is not unreasonable, compared with rya+ = 0-98 A. 
and ryy,+= 1-48 A. 

(ii) If the molecules in the crystal really transfer 
electrons in this way, the extent of the transfer must 
be strongly linked with the precise lattice dimensions 
and must be sensitive to various factors such as 
pressure or thermal expansion. The case would be 
analogous with the sensitiveness of proton position 
to bond-length in Rochelle salt*:’, and interesting 
electrical properties may be anticipated in the 
direction in which the bonds lie in the crystal. These 
are being investigated. 

(iii) Although the above suggestion about the 
nature of the forces responsible for the short inter- 
molecular bond in para-nitro-aniline can only be put 
forward tentatively, the change from more or less 
complete electron transfer at low temperatures and 
close distances of approach to strong polarization 
with less and less complete transfer as the bond 
lengthens would present an extreme case of the 
donor bond originating from the aromatic nucleus, 
in compounds such as I,.C,H, *, WCl,:C,H, '*, and 
the polarization bond in various complexes between 
nitro groups and aromatic hydrocarbons":'. 

P. J. McKEown 
A. R. UBBELOHDE 
I. WoopwarpD 
Department of Chemistry, 
Queen’s University, 
Belfast. 
Feb. 23. 
and Robertson, J. M., 
and Ubbelohde, A. R., Proc.,Roy 
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A Characteristic Example of Re-trapping 
in Phosphorescence 


THERE has been much discussion about the 
existence of re-trapping (electronic recapture) in 
phosphorescence’. One of my experiments seems to 
demonstrate the existence of re-trapping: electrons 
leave the deep traps and get into the short-life traps. 
I used a calcium sulphide (bismuth activator) phos- 
phor of very long afterglow. This sulphide was 
strongly excited by ultra-violet radiations of about 
0-36u from @ mercury vapour arc; it was then 
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heated up to 135° C. until complete extinction was 
reached. When the sulphide had cooled down to 
room temperature, it was submitted to the infra-req 
radiations of a 300-W. electric lamp filtered by a 
black manganese—iron glass with transparent range 
of 0-8u-4u with some peaks between ly and 4y, 

Stimulated by these infra-red radiations, the 
sulphide regains its emitting power. After a few 
seconds, its glow reaches a nearly constant value: 
and if the infra-red lamp is stopped, an afterglow js 
observed during a few minutes, the rate of decrease 
of this afterglow against time being given by the 
following figures : 


Under 
infra-red After 
light 10s. 208. 308. 408. S08. Os. i205 
Intensity 
(arbitrary 
units) 16 0°50 0°40 O-32 0-25 O19 O-15 12 


The phenomenon can be explained as follows : the 
heated sulphide still contains, trapped in deep traps, 
some electrons? which are slowly liberated by the 
infra-red radiations, thus producing an emission of 
visible light; but many of the electrons fall into 
short-life traps, whence they are emitted during a 
few minutes after the infra-red light has ceased, 
producing thus the afterglow. 

I ascertained that the black filter allows no radiat oni 
having direct exciting power to pass by testing the 
action of the filtered radiation on various organic 
fluorescent powders. Further, if the infra-red radia. 
tion is allowed to act for an hour, the glow of the 
calcium sulphide phosphor is totally quenched. If, 
instead of putting the cooled phosphor under the 
infra-red lamp, it was heated quickly again at 135° C., 
no emission was observed. Consequently, the short- 
lived phosphorescence described above cannot be 
ascribed to the heat generated in the sulphide by 
the infra-red light. Experiments made with some 
zine sulphides gave similar results. 

Note added in proof. I have just learned of a 
recent paper by Garlick and Mason’, in which they 
also describe experimental evidence of retrapping. 

D. CURIE, JUN. 

Faculté des Sciences, 

12 rue Cuvier, 
Paris. 
Feb. 22. 
* Garlick, G. F. J., Cornell Symposium of the American Physical 

Society, 87 (1948); Proc. Phys. Soc. (June 1, 1948). Urbach, 

F., loc. cit., 295. Ellickson, R. T., and Parker, W. T., loc. cit., 

331. Williams and Eyring, J. Chem. Phys., 15, 289 (1947), 

Curie, D., C.R. Acad. Sei., Paris, 229, 193 (1949) ; 229, 1321 (1949). 
* Lenard, P., ““Handbk. fir exper. Phys.”’, 1, 125 (1928). 


* Garlick, G. F. J., and Mason, D. E., J. Electrochem. Soc. U.S.A., 8 
90 (1949). 


Exceptional Performance of a Nuclear 
Ignition Otto-cycle Engine using n-Pentane 
as Fuel 


KNOCKING combustion (detonation) in Otto-cycle 
engines using hydrocarbon fuel is attributed by King! 
to the effect of finely divided carbon in igniting the 
unburned combustible mixture ahead of the flame 
front (the end gas). The carbon particles can, accord- 
ing to this view, be provided (a) by pyrolysis of the 
hydrocarbon at the high pressure and temperature 
attained by the end gas, or (b) by impingement of 
the flame on relatively cool surfaces in the com- 
bustion space, as in a method commonly used for 
procuring carbon black. 
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The usual temperature conditions of engine opera- 
tion, especially those of the C.F.R.-A.S.T.M. knock- 
rating procedure, are such that finely divided carbon 
js obtained after spark ignition by method (a). It 
is possible, however, to provide low surface-tempera- 
ture conditions in which the carbon is obtained by 
method (6) and appears in the combustion space in 
the form of lamp black. Recent experiments made 
accordingly have yielded the somewhat remarkable 
results shown by the graphs accompanying this 
letter. It will be seen by reference to the graphs 
that it was possible to use a mixture 60 per cent 
weak ; the indicated thermal efficiency being then 
53 per cent at a usable compression ratio of 11-5: 1, 
that is, 85 per cent of the air-standard value. The 
maximum thermal efficienc y previously recorded is, 
so far as known, that of 51-6 per cent or 79 per cent 
f the air-standard value, obtained by Ricardo for 
a weak mixture used in a Diesel engine at 15:1 
compression ratio. 
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MIXTURE STRENGTH PERCENT OF “CORRECT 

The thermal efficiency was 40 per cent at a usable 
compression ratio of 10:1 and a mixture strength 
20 per cent weak, which in usual conditions is the 
weakest practicable. At the ‘correct’ mixture, 
thermal efficiency was 32-5 per cent and the usable 
compression ratio 7-2:1, an unusually high value 
for an engine speed of 400 r._p.m. The minimum 
value of 6-9 for the usable compression ratio was 
obtained for a mixture 9 per cent rich. The value 
then rose with further increase of mixture strength, 
becoming 12-4: 1 for a mixture 75 per cent rich. A 
maximum power output was obtained for the correct 
mixture, and a second but slightly higher maximum 
for a mixture 40 per cent rich. Power output varied 
by approximately 5 per cent only over the mixture 
range 10 per cent weak to 65 per cent rich. 

The ‘record’ values mentioned above were obtained 
without spark ignition. The experiments appear to 
be of significance in respect of (a) the mechanism 
of combustion in all types of internal combustion 
engines and (b) the mechanism of detonation, whether 
it occur in tubes or in engines. The experiments will 
be described and discussed elsewhere in greater 
detail. 
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The experiments were made in the Department of 
Mechanical Engineering, University of Toronto, with 
the co-operation of Prof. E. A. Alleutt, head of the 
Department. 

R. O. Kinc 
Defence Research Board, Ottawa. 
E. J. DuranpD 
A. B. ALLAN 
Department of Mechanical Engineering, 
University of Toronto. Feb. 21. 
‘ King, R. O., Can. J. Research, F, 26, 228 (1948). 


The Reticulo-Spinal Apparatus and Rigidity 


Ir is commonly held that the vestibulo-spinal 
apparatus is responsible for maintaining the spastic 
condition which occurs after decerebration and other 
operations. Recently, Schreiner, Lindsley and 
Magoun! and others have suggested that the reticulo- 
spinal mechanism is more likely to be implicated. 
In this connexion the following observations upon 
an anuran, Bufo marinus, are of interest. 

It has been shown’ that symmetrical rigidity can 
be produced in these animals by damage to the mid- 
brain, cerebellectomy, bilateral removal of the eighth 
nerves or the octavo-lateral areas, or by coronal or 
sagittal section in the anterior medulla oblongata— 
especially at the level of octavus entrance. The 
rigidity can be maintained indefinitely after removal 
of midbrain, cerebellum, both eighth nerves and both 
octavo-lateral areas. After such operation the 
residual stump of medulla contains, apart from the 
usual motor nuclei, little more than a continuous 
column of small cells. There appears to be no 
mechanism by which vestibular impulses can play 
any part, yet the rigidity is maintained. 

The continuous column of small cells extends 
throughout the central nervous system. In the 
medulla and cord it is intimately associated with the 
motor cells. In the cord the cells occupy the position 
described by Brooks and Eccles* for their Golgi type 
II cells. In the medulla the column occupies the 
position of the nucleus intercalatus of Staderini and 
the medial vestibular nucleus, and is giving rise to 
a superior olive. Throughout, there are numerous 
longitudinal and crossed connexions. The bulbo- 
spinal part of the total system appears to correspond 
to the reticulo-spinal system of mammals, and is 
considered the source of the impulses which preserve 
rigidity. 

Anatomical observations point to the probability 
that the reticulo-spinal apparatus is a ventral, or 
basal laminar, derivative of a general intercalator 
system, concerned primarily with motor co-ordination 
at a segmental level, but under the dominance of 
suprasegmental systems. Histological appearances 
strongly suggest that the intercalator apparatus 
serves as a co-ordinating intermediary between all 
afferent systems on one hand and the motor cells on 
the other. If so, it serves all the functions commonly 
ascribed to the motoneuron pool. It would appear 
appropriate to substitute for this term that of ‘reti- 
culo-motor pool’. 

A. A. ABBIE 
W. R. AprEy 
Department of Anatomy, 
University of Adelaide. Feb. 14. 
‘ Schreiner, L. H., Lindsley, D. B., and Magoun, H. W., 
physiol., 12, 207 (1947). 
* Abbie, A. A., and Adey, W. R. (in the press). 
*Brooks, E. McC., and Eccles, J. C., Nature, 159, 760 (1947). 
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Insecticidal Action of Radioactive bis- 
(bis-Dimethylamino)-Phosphonous Anhydride 


THE preparation of bis-(bis-dimethylamino)-phos- 
phonous anhydride containing phosphorus-32 has 
been reported', and a detailed description of the 
methods employed is now in the press*. I am in- 
debted to the authors of the above-mentioned papers, 
Dr. B. A. Kilby and Mr. J. E. Gardiner, for the sup- 
plies of the radio-anhydride used in the present 
investigation. 

The plants and insects used were chiefly broad 
beans infested with Aphis fabe, Scop.; but some 
young cabbages infested with Myzus persica, Sul., 
young peas with Acyrthosiphum onobrychidis, Fons. 
and uninfested strawberry plants and newly sprouted 
hop sets were also employed. The plants were kept 
in a greenhouse at about 15-25°C. while being 
treated with the radio-anhydride*. The activity of 
the solution used was never more than the equival- 
ent of about 10 microcuries per litre. 

The assays of radioactivity were made in a liquid- 
type counter after treating the plant material with 
boiling cauatic soda solution. In most of the assays 
no attempt was made to determine how much of the 
radioactivity was from unchanged anhydride in the 
plant and how much was from decomposition pro- 
ducts. 

Absorption from culture solution. A few hours after 
a bean plant is placed in a culture solution containing 
the anhydride, radioactivity can be detected in the 
leaves, and shortly afterwards the aphids on the 
plants begin to fall off. The level of activity increases 
as the culture solution is absorbed and is always higher 
in the washed roots than in the aerial parts of the 
plant. As the plant absorbs the culture solution, the 
radioactivity of the remaining solution is found to 
increase, showing that the roots selectively reject the 
padjo-anhydride. 

Absorption from sand and soil. It appears that 
bean plants can absorb the radio-anhydride more 
rapidly from sand than from soil. Thus plants grow- 
ing in sand become radioactive sooner, reach a higher 
level of activity and loose their aphids earlier than 
similarly treated plants in soil. 

The radioactivity of all the leaves on a bean plant 
growing in treated sand or soil is not the same. The 
bottom (oldest) leaf and the top (youngest) leaf show 
less radioactivity per gram of tissue than leaves from 
the middle part of the stem. 

Concentration in the plant necessary to kill aphids. 
If it is assumed that the material soluble in chloro- 
form, which can be extracted from the plant after 
boiling with water and treating with caustic soda 
under controlled conditions‘, is the unchanged an- 
hydride, it can be calculated that, at a time when 
the plants are lethal to aphids, about 100 mgm. of 
anhydride per kilo of plant tissue is present. This 
value agrees well with that of 60-100 mgm./kilo 
given previously’*. 

Absorption and translocation following application 
to the leaves. When the leaves of certain plants are 
treated repeatedly with a 0-1 per cent v/v solution 
of the anhydride containing radio-anhydride, other 
leaves on the plant besides those treated become 
radioactive. It has previously been reported that 


aphids are killed as a result of the systemic transloca- 
tion of the anhydride in this way’, but that the 
effect could not be shown with the broad bean*. By 
means of the radio-anhydride, it has now been possible 
to show that there is some translocation in the broad 
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bean; but the level of radioactivity reached by the 
untreated leaves is relatively low, and the aphids 
feeding on them are not killed. 

In contrast to the above observation with the 
bean, there is much more translocation in young 
cabbage and pea plants, and the leaves attain a much 
higher level of radioactivity and the aphids on them 
are killed. Translocation to untreated leaves also 
oceurs to a marked extent in actively growing |)ops 
and strawberry plants. 

The strawberry, as Dr. G. H. L. Dicker has found, 
provides an interesting demonstration of the trans. 
location of the anhydride within the plant. After 
an application made only to the leaves of the parent 
plant, the leaves of the runners become toxic to 
aphids*. This experiment has been repeated with 
the radio-anhydride, and it has been found that 
radioactive material passes from the leaves of the 
parent plant to those of the runner, especially when 
the runner is not rooted in soil. 

The observations just described show that when 
radioactive bis-(bis-dimethylamino)-phosphonous an. 
hydride is applied to the leaves of a plant, some radio- 
active material, probably the anhydride itself, is 
absorbed by them and afterwards translocated within 
the plant. Most of the experiments were planned to 
show the transference of material from the older 
leaves to the younger parts of growing plants. There 
is, however, similar, but less complete, evidexce at 
the time of writing that the radioactive coripound 
is translocated downwards from the leaves on the 
upper or the middle section of the plant to the older 
leaves. 

Further experiments will be necessary to establish 
under what conditions insecticidal quantities of what 
is supposed to be anhydride are translocated from 
treated to untreated leaves. 

Examination of transpired material. Experiments 
failed to show that any radioactive material is given 
off by the plants absorbing the radio-anhydride by 
the roots. 

Examination of aphids and honey dew. Aphids 
which were killed by feeding on plants treated with 
the radio-anhydride, and also the honey dew which 
they produced, were found to be radioactive. 

W. A. L. Davip 
Agricultural Research Council, 
Unit of Insect Physiology, 
Cambridge. 
April 4. 

? Kilby, B. A., Research, 2, 590 (1949). 

* Gardiner, J. E., and Kilby, B. A., J. Chem. Soc. (in the press) 

* David, W. A. L., and Kilby, B. A., Nature, 164, 522 (1949) 

* Hartley, G. S., and Heath, D. F. (personal communication, 1950 
* Ripper, W. E., Greenslade, R. M., and Hartley, G. S., Bull. Ent 

Res., 40, 481 (1950). 

* Dicker, G. H. L., Rep. E. Malling Res. Sta. (1949) (in the press). 


Effect of Leaf Roll Virus on the Amino- 
Acid Composition of Potato Tubers 


THE paper chromatographic method of Williams 
and Kirby’ has been applied to extracts of potato 
tubers in order to study the effect of virus infection 
on their amino-acid content. Extracts of healthy 
and leaf roll tubers (Green Mountain variety) were 
prepared either according to the method of Dent 
et al.* using 70 per cent alcohol, or by the addition 
of lead acetate to aqueous extracts until complete 
precipitation was attained. 
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Chromatograms of twenty-eight healthy and 
twenty-eight leaf-roll infected tubers revealed a 
striking and consistent difference in the occurrence 
of tryptophane and tyrosine. In chromatograms of 
healthy tubers, both these amino-acids were invariably 
found in appreciable amounts, while in those of 
diseased tubers no tryptophane and very little or no 
tyrosine was observed. This was found with 
aqueous as well as alcoholic extracts. Three standard 
chemical tests for tryptophane and tyrosine were 
then applied to extracts of a further twenty-five 
healthy and twenty-five leaf-roll infected tubers : the 
benzaldehyde test for tryptophane’, Millon’s test for 
tyrosine’, and Folin’s test for phenolic hydroxy! 
mpounds as in tryptophane and tyrosine’. 

All diseased tubers gave a negative benzaldehyde 
test and a faintly positive Millon’s and Folin’s test. 
With the healthy tubers the following results were 
obtained : benzaldehyde test, 22 positive, 3 negative ; 
Millon’s test, 21 positive, 4 faintly positive ; Folin’s 
test, 24 positive, 1 faintly positive. The four tubers 
which gave the negative benzaldehyde test gave 
positive Millon’s and Folin’s reactions. 

The reduction in the tryptophane- and tyrosine- 
content of tubers on infection with the leaf roll virus 
could be due to any one of a number of causes. It is 
possible that the virus molecule draws especially 
heavily on these two amino-acids for its formation, 
or diverts them into the production of other sub- 
stances. It should be noted in this respect that Best* 
has suggested a pathway for the conversion of 
tyrosine to scopoletin, a substance found in abnormal 
amounts by one of us®* in leaf-roll infected plants. 
[his process would require the presence of tyrosinase, 
which is reported to be slightly more active in 
resting infected tubers than in healthy ones’. It is 
also possible that, instead of hastening the utilization 
f these amino-acids, the leaf roll virus interferes 
with their synthesis. 

If this difference in tryptophane- and tyrosine- 
content proves to be specific for leaf-roll infection, 
then it offers promise of becoming the basis of a long 
sought for, simple, chemical test for the diagnosis of 
this disease in tubers. 





W. A. ANDREAE 
KATHLEEN L. THOMPSON 
Department of Biology, 
University of New Brunswick, 
Fredericton, N.B. 
April 24. 
Williams, R. J., and Kirby, H., Sei., 107, 481 (1948 
ent, C. E., Speka, W., and Steward, F. C., Nature 
Hawk, Ph. B., Oser, B. L., and Summerson, W. H., 
Physiological Chemistry"’, 12th edit., 155, 126, 131 
Philadelphia, 1947). 
‘Best, R. J., Aust. J. Exp. Biol. Med. Sci., 26, 223 (1948 
Andreae, W. A., Can. J. Research, C, 26, 31 (1948). 
* Andreae, Shirley R., and Andreae, W. A., Can. J. Research, C, 27, 15 


160, 682 (1947 
“Practical 
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1949 


’Doby, G., Z. Planzenkr., 21, 321 (1911). 


Variations in Aulacorthum solani Kalt. 


Some Irish material of Aulacorthum solani Kalt. 
Hemiptera—Aphididz) sent in for identification to 
the British Museum (Natural History) in 1939 showed 
deviation from the typical form. Progeny from the 
specimens submitted showed marked variation. In 
one case a single apterous viviparous female was 
observed to produce two quite different larve, which 
afterwards developed into forms exhibiting accent- 
uated differentiation. 
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From these observations followed a series of breed- 
ing experiments to determine the full series of varia- 
tions and some food-plant preferences, including the 
part played by weeds of cultivated land in carrying 
over the species from one year to the next. These 
experiments extended from 1939 to 1942. 

Further experiments during 1947 and 1948, and 
at present in progress in a heated insectary, repeat 
parts of the previous series. Approximately 1,500 
specimens were examined and measured in the 
earlier experiments. Aptere varied to the extent 
that they could be classified, on the basis of size, 
colour and principal morphological features, into 
three main types of large aptere and one of dwarf 
aptere, the latter showing some thirteen subsidiary 
variants. The alate viviparous females fell into two 
types of large alate and three types of dwarf alate, 
besides individuals intermediate between these types 
and between aptere and alate. The dwarf alate, 
in particular, showed very marked differences in 
antennal measurements, distribution of rhinaria, 
form and pigmentation of cornicles and cauda, and 
abdominal ornamentation. 

The existence of the several intermediates suggests 
that they are, in fact, variants of a single species, and 
that the original clone did not later become mixed 
with contaminants introduced accidentally with 
food-plants ; indeed, precautions against this were 
specially taken. 

Parallel experiments to the above were carried out 
on Aulacorthum circumflexus Buckton. The recent 
series of experiments on both species have made use 
of material from several parts of Eire as well as several 
localities in England. Critical determine 
the degree to which these two species are related 
will be undertaken. 

The question of the variations in Aulacorthum 
solani Kalt. and A. circumflerus Buckt. under both 
natural and artificial conditions, together with a 
discussion of the systematic position of both species, 
will form the subject of a further publication else- 
where. Full descriptions of the morphological 
characters of all forms will be included. 


tests to 


C. S. Woop-BakKER 
Woolwich Polytechnic, 
London, 8.E.18. 


March 7. 


Longevity in the Grey Seal 


HavinG had occasion recently to consult the late 
Major S. 8. Flower’s paper! on the duration of life 
among mammals, I notice that data regarding the 
Phocidsw (apart from Phoca vitulina) are extremely 
scanty. The only information given about the grey 
seal, Halicherus grypus, is that one (sex unspecified) 
“is known to have lived for a very long time in an 
underground tank in the old Berlin Aquarium ; it 
died about 1906, after, I was told, eighteen years 
in the Aquarium. . . . In Lincoln’s Inn Fields, in 
the Museum of the Royal College of Surgeons, is the 
skull, and imperfect skeleton, of an aged Grey Seal 

from the original Hunterian collection, which 
was ‘stated to have been presented to Mr. Hunter 
by a Mr. Oxendon, probably the gentleman who went 
for two years in succession to the Orkney Isles for 
the purpose of shooting it. This animal had been 
known. for thirty summers to come to the same rock, 
and lie basking in the sun.’ ”’ 
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It may be useful, therefore, to record a grey seal (a 
female) which was taken some time in 1912 (I believe as 
@ pup) and placed in a pond in Victoria Park, Cardiff, 
where it lived until April 6, 1939. This animal, there- 
fore, lived more than 26 years 3 months in captivity. 
The mounted skeleton (accession number 39.211) is 
preserved in the Zoology Department of the National 
Museum of Wales. Dr. Edward Hindle has been good 
enough to direct my attention to another grey seal, 
in the Stockholm Zoo at Skansen, recorded in 1935 
by Dr. Erna Mohr?, the animal being then at least 
thirty-six years old. Capt. Gustaf Lilliehéék, acting 
director of the Zoological Department of Skansen, 
has written to me that this seal ‘“‘was caught, aged a 
few months, in the spring of 1898 or 1899, near the 
town of Uddevalla on the west coast of Sweden’’, and 
soon afterwards “‘was sent to Skansen, where he 
lived till March, 1940, when he was found one 
day lying dead at the bottom of his pond’. This 
grey seal, therefore, apparently reached the record age 
of forty-one or possibly forty-two years. 


CoLIn MATHESON 
Department of Zoology, 
National Museum of Wales, 
Cardiff. 
March 8. 


* Zoologische Garten (N.F 8. 17 (1935) 


Influence of Pregnancy and Social 
Facilitation on the Behaviour of the 
Grazing Sheep 


BAYER’ has shown that the presence of a hungry 
hen can increase the food consumption of a well-fed 
hen by as much as 60 per cent. This social facilita- 
tion has also been observed in fish*, rats* and apes‘. 
It is now reported in grazing sheep. 

A flock of fifty Blackface ewes was divided into 
two groups of twenty-five as nearly equal as possible 
in weight and general condition. Every animal in 
group A was offered one pound of the following ration 
daily : 2 parts linseed cake meal, and 1 part crushed 
oats. Group B received no supplement. The manage- 
ment of the flock, whiclf was also used in studies on 
worm-burden and immunity, was described by 
Cushnie and White’. For lambing in March-April 
1948, the two groups were first enclosed separately 
in neighbouring fields of comparable size and botanical 
composition. Observations, each lasting for a con- 
tinuous period of twenty-four hours, were made on the 
behaviour of ten sheep in each group. Group B was 
then put into the same field as group A, and further 
observations were made on the behaviour of three 
more animals from each group. 

tefore differences in the behaviour of the two 
groups can be discussed, however, a further point 
must be considered. These observations were all 
made when the sheep were in the last stages of 
pregnancy, and it was therefore necessary to de- 
termine whether this condition by itself influenced 
the times spent grazing. Of the ten sheep in each 


group that were watched in the first series of observa- 
tions, five were carrying twins and five singletons, 
and, of the three sheep in each group that were 
watched in 
carried twins and two singletons. 
be summarized as follows : 


the second series of observations, one 
The results may 
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(a) When the two groups grazed separately, the 
supplemented group spent less time grazing and 
more time resting than the unsupplemented group, 

(6) When the two groups grazed together, their 
grazing and resting times were very similar and 
represented those of the unsupplemented group when 
grazed alone. 

(c) Ewes of the supplemented group which carried 
twins grazed for approximately one hour longer than 
those of the same group that carried singletons, 

(d) There was no difference in the grazing times of 
ewes of the unsupplemented group which carried 
twins and those of the same group which carried 
singletons. 

That there was a difference of approximately one 
hour in the grazing-times of the ewes that carried 
twins and those with singletons in the supplemented 
group, whereas the times devoted to grazing by al! 
those in the unsupplemented group were the same, 
suggests that a fatigue-limit influenced the behaviour 
of the latter group. It may be that after approxim- 
ately eleven or twelve hours out of twenty-four has 
been spent grazing, the anima! generally, and par. 
ticularly the musculature of the jaw, is too fatigued 
to continue. 

It is clear that in addition to the social conditions 
of the environment, the times devoted to grazing 
may be greatly influenced by pregnancy. 

D. E. 

Rowett Research Institute, 

Bucksburn, 
Aberdeenshire. 
* Bayer, quoted by Katz, “Animals and Men 
Psychology”’ (Longman, Green and Co 
? Welty, Physiol. Zool., 7, 85 (1934) 
* Harlow, J. Genetic Peychol., 41, 211 (1932) 
* Harlow, J. Comp. Peychol., 16, 171 (1933). 
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* Cushnie and White, Vet. Record, @0, 105 (1948) 


Life-history of the European Earwig, 
Forficula auricularia 


WorKERS in Europe’ have maintained that the 
common earwig, Forficula auricularia L., 
brooded in Europe, whereas American researchers 
have recorded that this species in America has two 
broods a year. Recently, Bolwig'® reported from 
Denmark that F. auricularia is single-brooded, and 
laid a second batch only if the first eggs were de 
stroyed. However, while studying the life-history 
of F. auricularia in the Department of Zoology, 
University of Edinburgh, I feund the earwig to be 
double-brooded. The first or winter batch of eggs 
is laid between late November and March. During 
May-June some of the females die, and the others 
lay a second or spring batch of eggs. A detailed 
account of the investigations will appear elsewhere. 

B. K. Benvra 


is single 


Department of Zoology, 
University of Edinburgh. 


' Worthington, E. B., Entomol., 59, 138 (1926). 

* Weyrauch, W. K., Biol. Zbl., 48, 543 (1929). 

* Beir, M., Biol. Tiere Dtschl., 26, 169 (1933). 

* Burr, M., Sci. Prog., MH (133), 20 (1939). 

* Jones, D. W., U.S. Dept. Agric. Bull., 566 (1917). 

* Fulton, E. B., Bull. Oregon Agric. Exp. Sta., 207 (1924). 

* Beall, G., Proc. Ent. Soc. Brit. Columbia, 39, 28 (1932) 

* Crumb, 8. E., Eide, P. M., and Bonn, A. E., Tech. Bull. U.S. Dept 
Agric. Wash., 766 (1941). 

*Guppy, R., Proc. Ent. Soc. Brit. Columbia, 43, 28 (1946-47). 

* Bolwig, N., Tid. for Plantearl., Kebenharn, 49, 301 (1945). 
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Phalaropes in Central Borneo 


LirrLE is known of the movements of the northern 
phalarope (Phalaropus lobatus L.) which winters in 


numbers in the seas south of Borneo. None has 


larg 
been recorded for Malaya, and until recently it 
was not known from Borneo itself. 

In 1945-49, I found it an abundant passage 


migrant on the upland area of the far interior, in- 
habited by the Kelabits between 3,000 and 4,000 ft.'. 
The earliest arrival was October 10, the latest Novem 
ber 5 (1949). The birds, in full winter plumage, are 
me that they sit in the irrigated rice plots and 


a themselves to be picked off by smal] boys 
us the 6 ft. blowpipes with whi h Kelabits are 
most expert. 

Three specimens have also been taken farther 
south in the interior, all in October or November, 


ne in a little stream on Mt. Dulit at 4,000 ft. In 
October 1945, I nearly touched another with a paddle 


while canoeing down the Baram River in central 
Dutch Borneo, at about 2,000 ft. 

None is known from the lowlands. 

Tom HARRISSON 
The Sarawak Museum, 
Kuching, Sarawak. 
May 25 
Ha n, T., Geog. J. 114, 129 (1949 


South Pacific Chlorophycee 


\ REVISION of the marine Myxophycew of New 
Zealand has resulted in the addition of many species, 
none new, to the flora A similar revision of the 
Chi rophycea has revealed the fact that even in this 


well-known group the flora of the South Pacific is 
probably the most profitable field for phycologists. 


The hew discoveries include a new yenus of the 
Ulvales with five species, three of which are 
restricted to Stewart Island and the southern Ant- 


this remarkable 
the cells, which are small in surface view, are com- 


arctic dependencies. In new genus 
monly in pairs (hence it is proposed to call the genus 
and vertically. 
They are also extruded very readily from the matrix 
lamina. The other interesting feature is the 
manner in which the species simulate other genera 

f the Ulvales. Thus one species has the appearance 
of an Enteromorpha, two have the appearance 
respectively of orbicular and lanceolate species of 
Ulva and a fourth is like a Letterstedtia. 

The genus Ulva has also proved a rich source of 
new species, in many cases differing markedly from 
existing species. Cultural studies of two of the new 
species may result in their transfer to a new genus, 
because herbarium material suggests that the repro- 
ductive cells differ from the vegetative cells and are 
restricted to the centre portion of the thallus. In 
two are not unlike 
l. linza and Ul. teniata. Other genera rich in new 
are Monostroma, Chetomorpha and Rhizo- 
clonium, the latter being very interesting in possessing 
one species at least that might almost be mistaken 
for a Cladophora. 

The genus Bryopsis is also very rich in new species, 
so much so that one must suspect that either active 
evolution is progressing in these waters or else that 
the genus originated in the South Pacific. The new 
species have only been created after comparison with 
material of the other known species, in which con- 


Gremina) are excessively elongated 


the 


gross appearance these species 


species 
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nexion thanks are due to Profs. Papenfuss and Mason 
of the University of California for loan of material. 

It is hoped to publish the sections dealing with the 
Myxophycee and Chlorophycee (including all the 
new species) this year. The revision has been 
facilitated by access to the Laing collection (kindly 
loaned by Canterbury College), the collection of the 
Plant Research Bureau and the private collection of 
Mr. V. W. Lindauer. 

V. J. CHAPMAN 
University College, 
Auckland, N.Z. 
Feb. 13. 


Effect of Sowing Time and Photoperiods 
in Sorghum Roxburghii var. hians, 
Stapf. (Jowar) 


Seeps of Sorghum Rorburghii var. hians were sown 
for one year at intervals of one month commencing 
February 15, 1949. Owing to a limited number of avail- 
able seeds, about twenty seeds were sown in single 
small plots (5 ft. 3 ft.). Although there was a 
good percentage of germination in all the sowings 
except those of November 15, 1949, December 15, 
1949, and January 15, 1950, only a limited number 
of plants varying between three and nine for the 
different sowings survived until the flowering stage. 
The date of first emergence of the panicle out of the 
top flag leaf taken as the flowering date and the height 
at flowering were noted separately for each plant, 
and the mean data are given in Table 1. 





Fable 1 EFFRCT OF SOWING TIME IN Sorghum Re var. hians 
in Mean flowering 

lat f sowing ng Mean date time in days 

ot flowering after sowing 

Feb. 15, 1949 527-0 25.10.49 253 

March 15, 1949 4 25.10.49 224 

April 15 1949 77°40 25.10.49 194 

May 15, 1949 375-42 24.10.49 163 

June 15, 1949 106 66 25.10.49 132 

tuly 15. 1949 All plants died due to excessive rainfall 

Aug. 15, 1949 247-86 2.11.49 79 

Sept. 15, 1949 182-85 26.11.49 je 

Oct. 15, 1949 7) 8.12.49 64 

Nov. 15, 1949 Only a few seeds germinated but the plants died 

at young stage. 
Dec. 15, 1949 No germination 
Jan. 15, 1950 No germination 


The death of all the plants sown in July may be 
ascribed to practically incessant rainfall for fifteen 
days before and after the sowing, and want of growth 
or germination in the plants sown in November, 
December and January to comparatively lower tem- 
perature at the period; although when sown in 
pots in December there was germination and growth, 
but very much checked. 

It will be seen that for widely different sowing 
times between February and June, the flowering 
takes place on October 24 or 25 when the daily light 
period becomes 11 hr. 28 min., and there is a gradual 
decrease in the flowering time and height at flowering 
with the lateness of sowing. The sowings of August, 
September and October flowered in November and 
December ; but the flowering time and height are 
gradually shortened with the lateness of sowing. 

Sown in earthenware pots 13 in. diameter and 
13 in. height in March, the plants were exposed 
commencing at the age of nine days to 8 hr., 10 hr., 
12 hr., 14 hr. and 16 hr. light periods, the shortening 
of the light period being done by transferring the 
pots to a ventilated dark room fcr the required period 
before sunset and bringing them out again after dusk ; 
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and the lengthening of the light period was done by 
transferring the pots to a lighted room at sunset 
and exposing them to 200-c.p. electric light at a 
distance of 1-2 metres and bringing them outside 
after the completion of the required light period. The 
daily light period of the normal (control) gradually 
rose from 12 hr. to 13 hr. 30 min. and again fell 
gradually to 11 hr. 18 min. from the sowing to the 
flowering time. There were three pots per treatment 
each with four plants, that is, twelve plants per 
treatment. The mean flowering time and height at 


flowering sre given in Table 2. 


Table 2. Errect OF DIFFERENT PHOTOPERIODIC TREATMENTS. SOWN 
ON MARCH 15, PHOTOPERIODIC TREATMENTS COMMENCED ON MARCH 25 
Mean flowering 
time in days 
after sowing 


Mean height in Remarks 


em. at flowering 


Treatment 


8 hi 139-1 67 The height of 
10 hr. 144-4 67 these plants sown 
12 hr. 145-7 93 in pots and the 
14 hr. 206-7* size of the panicles 
16 he. 198-4° were much less 
Normal than those grown 


(control) 265°5 235 


* Last reading of height after the plants have ceased to grow and 
the leaves dried up, although there was no flowering in these plants. 


in plots 


It will be found that there is a remarkable earliness 
of 168 days in flowering in the short light periods of 
8 hr. and 10 hr. from normal (control), in 12 hr. 
light period flowering takes place in 93 days and there 
is no flowering in the long light periods of 14 hr. 
and 16 hr. Sorghum Roxburghii var. hians (Jowar) 
is thus clearly a short-day plant. 

The flowering of plants of widely different sowing 
times about the same time when the daily light 
period is 11 hr. 28 min. or less shows that, in its 
flowering behaviour, this plant is influenced by the 
daily light period more than any other factor. 

Detailed results will be published elsewhere. 

Our thanks are due to Prof. R. C. Lacy, Science 
College, Patna, for the supply of seeds, and to Sri P. 
Krishna Rao, millet specialist, Coimbatore, for 
identification of the variety. 

J. C. Sen Gupta 
JYOTIRANJAN SAHA 
Botanical Laboratory, 
Presidency College, 
Calcutta. 
May 27. 


Gamete Behaviour in Chlamydomonas 


Chlamydomonas Moewusii is a heterothallic species 
showing a difference in behaviour between the gametes 
of the two mating-types, of a kind not previously 
recorded. 

When suspensions of ‘plus’ and ‘minus’ gametes 
are mixed in light, clumps are formed, and, after 
some minutes, pairs separate, which swim freely for 
4-8 hr. During this period of motility there is no 
nuclear or cytoplasmic fusion, the cells remaining 
coaxially attached at their anterior ends by a short 
protoplasmic bridge and progressing regularly in one 
direction. Although both gametes retain their 
flagella, only one is active in propulsion. This can 
be observed under favourable conditions of illumin- 
ation: the flagella of one cell beat actively, while 
those of the other trail behind with only occasional 
twitching. 

In order to determine which is the active partner, 
both physiological and genetic methods of ‘labelling’ 
have been used. 
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(a) When cells are kept in darkness for 4-5 days, 
the protoplasts shrink away from the posterior wa||s, 
Such starved cells are readily distinguishable from 
those in the normal turgid condition. Starved ‘ply 
cultures may be mated with turgid ‘minus’, or starve! 
‘minus’ with turgid ‘plus’: in either case, the flagella 
of the ‘plus’ partner are those which remain activ, 
after pairing. 

(6) Cells bearing a genetic marker have high, 
refractive metachromatic globules in the cytoplasm, 
Gametes of either mating-type may be labelled 
this way, and observations of matings again sh 
that the propulsion is effected by the ‘plus’ partner 
of a pair. 

(c) Several ‘paralysed’ stocks of the ‘plus’ mating. 
type have been obtained by ultra-violet irradiation : 
the cells possess flagella but do not swim. When 
such cultures are mated with normal ‘minus’ cells, 
non-swimming gamete pairs result, a further con 
firmation that the ‘minus’ gamete ceases to play a 
part in swimming after pairing. 

An investigation of genetic and chemical factors 
affecting flagellar action in Chlamydomonas is under 
way. 

RacpH A. LEWIN 
Osborn Botanical Laboratory, 
Yale University, 
New Haven, Conn. 
Jan. 10. 


Pectic Enzymes of the Fungus Byssochlamys 
fulva 


Beavan and Brown! investigated the 
enzymes of the fungus Byssochlamys fulva and were 
unable to detect pectin-esterase or polygalacturonas: 
although protopectinase was shown to be present by 
its disintegrating action on disks of potato tuber. 
They concluded that B. fulva elaborated a 
aggregating enzyme which reduced the molecula: 
size of pectin, without the production of galacturoni: 
acid, on the lines suggested by Kertesz*. 

The examination of two cultures of B. fulva in 
this Department showed that both produced exo 
cellular pectic enzymes, one culture being very active. 
By growth on suitable solid media, extraction with 
water, dialysis and solvent fractionation, concen 
trated preparations could be obtained, which reduced 
the viscosity of 1 per cent pectin solutions in a matter 
of minutes, whereas a preparation cited by Beavan 
and Brown! needed approximately ten hours. Purified 
preparations acting on sodium pectate freed from 
araban and galactan rapidly degraded the substrate. 
The amounts of pectin as measured by the calcium 
pectate method rapidly decreased, and reducing mater- 
ial was formed equivalent in one case to a 63 per cent 
hydrolysis of the original pectic acid. The reaction 
mixtures yielded considerable amounts of D-galact 
uronic acid, which could be estimated semi-quantita- 
tively on the paper chromatogram**:°. 

Dialysed preparations acting on pectin at pH 6-0 
rapidly produced acid, and the pectin-esterase act- 
ivity could be determined by continuously titrating 
the acid formed* or by estimation of the methyl 
alcohol liberated. 

Byssochlamys fulva therefore elaborates both pectin- 
esterase and polygalacturonase, and the results of 
Beavan and Brown are presumably due to the low 
activity of their preparation, and the well-known 
phenomenon that a profound decrease in viscosity 
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of pectin ean be accompanied by only 
a slight liberation of free reducing 
groups?*.?, One preparation from B. 
fulva, for example, produced a 50 per = 
cent drop in viscosity for a 0-5 per 
“ent hydrolysis of the pectic acid. 
Che possibility, however, remains 
that a disaggregating enzyme in addi- 
tion to pectin-esterase and polygalac 
turonase may be necessary for the 
degradation of pectin. It is interesting | 
to speculate whether this hypothetical 
disaggregating enzyme is related to 
protopectinase, an enzyme the separate 
ider tity of which has never been 
clearly demonstrated. iv 
Unpublished work on the relation a 
ship between the ratio of the reduction 
in viscosity to the logarithm of the 
amount of enzyme for pectic enzyme 
preparations acting on sodium pectate 
vs that the reaction occurs in two 
steps, and recalculation of some of the ; 
data of Matus’? demonstrates a similar 
efiect, which may indicat« the 
action of separate 


dry weight 


ree ntage 


Pr 





two 


successive 


enzymes. 

Whether enzymatic disaggregation 
of pectin can be produced without 
scission of a small number of glyco- 
sidie bonds is under investigation, and 
will be reported in detail elsewhere as 
part of a general study of the pectic | 


e chloride in dry weight 


nta 


r 


I 


enzymes of microfungi. = { 
Acknowledgments are made to Miss ov + 
M. Olliver and Mr. L. D. Galloway for 0 
cultures of Byssochlamys fulva, to Mr. 
for with 
some of the experimental work, and 
to the Directors of H. W. Carter and 
Co., Ltd., for publish 
munication. 
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Fig. 2 
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W. W. REID 
Research Department, 
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Two Phases of the Water Metabolism in 
Newly Born Rats 


THE water metabolism of newly born mammals 
differs from that of adult animals. This difference 
is due to the fact that the former cannot increase 
their tubular re-absorption of water under conditions 
of dehydration to the same extent as adult animals’. 
The reason for this difference lies in the neurohypo- 
physis of newly born mammals, which is morphologic- 
ally and functionally immature*. I have tried to 
ascertain whether the water metabolism of newly born 
rats develops continuously, or whether there is a 
jump in its development. I have investigated whether 


Percentage dry weight in newly born rats 


Chiorides as perce 
kilied before their eyes opened ; 0o—o- 
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Weight of animal (gm.) 


ee animals killed before 


their eyes opened ; o—o-, after their eyes openec 





Weight of animal (gm 


ntage of dry weight in newly born rats: @ —@ animals 


after their eyes opened 


there is a correlation between the functional develop- 
ment of the organ of sight and the quality of the 
water metabolism. 

Forty-seven newly born white rats from eight 
litters (our own breed) were killed at various ages 
and the percentage dry weight and the chlorides as a 
percentage of dry weight were determined. The 
results are shown in Figs. 1 and 2. It was observed 
that at the time when the animals’ eyes open (that 
is, when their weight is approximately 12 gm.) the 
percentage of dry weight increases suddenly by 10 
per cent. Regression lines for the increase in dry 
weight are also shown in Fig. 1. It can be seen 
that the slope of the line showing increase in dry 
weight decreases at the time the eyes open from 27° 
30’ to 17° 40’. Statistically, p for the difference of 
these two angles is approximately 0-05. Fig. 2 shows 
the percentage of chlorides in the dry weight for the 
same animals. It can be seen that the level of 
chlorides falls steadily ; at the time the eyes open, 
however, their variability decreases. 

These experiments demonstrate the existence of 
correlation between the functional development of 
the organ of sight and the quality of the water 
metabolism in newly born rats. 

V. SCHREIBER 
Department of General Physiology, 
Charles University, 
Prague 2. 
Feb. 15. 
' Heller, H., J. Physiol., 108, 303 (1949). 
* Heller, H., J. Physiol.. 106, 28 (1947). 
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Nature of the Vitamin B,-sparing 
Action of Fat 


From a large number of investigations it is known 
that the appearance of the symptoms of polyneuritis 
in animals fed on an aneurin-deficient diet is accel- 
erated by increasing the amounts of carbohydrate 
fed and delay ed by replacing carbohydrate by fat'. 
This has led to the formulation of the so-called 
‘sparing action of fat on vitamin B,  *. 

The verb ‘to spare’ can have a double meaning 
here, namely, ‘to dispense with’ or ‘to use less of’. 
The effects mentioned could be, and have indeed 
been, interpreted in both ways. According to the 
first meaning, an increased carbohydrate ingestion 
would provoke symptoms of aneurin deficiency at 
a level of this vitamin in the tissues at which these 
symptoms would not yet appear with lessened carbo- 
hydrate intake. According to the second meaning, 
the increased consumption would entail a bigger loss 
of aneurin from the tissues. Former investigations 
carried out in order to decide between these two 
possibilities gave contradictory results and did not 
allow of a definite conclusion because of the inaccuracy 
and elaborateness inherent in the rat-growth test 
used for the estimation of vitamin B, *5*. 

The following experiment was therefore carried 
out. Three groups of ten male pigeons weighing 
400-500 gm. were placed on the following diets 
which were administered directly into the stomach 
by foreed feeding. The foods were practically free 
of aneurin, but contained all other vitamins in 
adequate amounts. 


Table 1 Foon INTAKE (IN GM.) PER PIGEON PER DAY 
Group A Group B Group ¢ 

Casein 2 2 2 
Sucrose 18 6 
Peanut oil . 
Salt mixture 0-3 0-3 0-3 
Mixture of other vitamins 
and essential fatty acids 0-09 0-09 0-09 


After 13 days, the animals were sacrificed and the 
aneurin pyrophosphate content—as this is the form 
in which the vitamin is present and active in animal 
tissues—of several tissues was determined by the 
manometric method’. Samples were always taken 
of the thoroughly minced whole organ. The results 
are given in Table 2. 


Table 2. ANEURIN PYROPHOSPHATE CONTENT IN “GM. PER GM. OF 
(ALL VALUES ARE MEANS OF 1) DETERMINATIONS) 

P-value of 

Group A Group B Group C according 

i Cc 

Liver 0:-69+0-10% | 1°87+0-24 3°33 +0-26 <0-001 <i 
Heart 1°45 +0°-16 2-02+0-21 2°53 +0-05 <0-05 <i 
Cerebrum 1°57+0-08 2°16+0°11 2°83+0°13 <0-001 <0 


* Standard deviation of the mean 


The results clearly demonstrate that a larger con- 
sumption of carbohydrate causes a quicker depletion 
of the ‘to spare’ thus means ‘to use less’ 
in this case. Nitrogen determinations showed that 
the differences are not due to a different protein 
content of the tissues. Determinations of free aneurin 
in the excreta practically ruled out any significant 
contribution by the intestinal flora to the observed 
phenomena. 


tissue ; 
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Therefore, the conclusion must be drawn that the 
increased metabolism of carbohydrate caused by the 
increased carbohydrate intake leads to a quicker dis. 
appearance of aneurin pyrophosphate—a co-enzyme 
in carbohydrate catabolism—from the tissues. The 
loss of the vitamin is highest in the liver, the centra] 
organ of carbohydrate metabolism. Further exper 
ments suggest that the depletion of the liver is indeed 
directly related to the increased carbohydrate upta 
and not due to a displacement of stored vitamin 
other tissues. 

This work forms part of investigations on thy 
metabolism and physiological function of aneurin 
carried out by Prof. H. G. K. Westenbrink and 
collaborators. Full details and discussions will by 
published elsewhere. 


M. Grvs! 


Laboratorium voor Physiologische Chemie 
der Rijksuniversiteit, 
Utrecht. 
Feb. 28. 
See Westenbrink, H. G. K., Arch 


Williams, R. R., and Spies, T 
1939) 


Néerl. de Physiol.. 19, 94 (1 
D., “Vitamin B,”, 266 (New \ 


* Evans. H. M.. and Lepkovsky, 8., J. Biol. Chem., 83, 269 (1929 
‘Pocket Oxford Dictionary”’. 

* Kemmerer, A. R., and Steenbock, H., J. Biol€Chem., 108, 353 (19 

* Westenbrink, H. G. K., Arch. Néerl. de Physiol., 19. 116 (1934 

* Evans, H. M., and Lepkovsky, 8., J. Biol. Chem., 108, 439 (19 

* Westenbrink, H. G. K., and Steyn Parvé, Elizabeth P., Z. Vitam 
forach., 21, 461 (1950) 

* Fisher, R. A., “Statistical Methods for Research Workers" (Lond 
1948 


Vitamin B,, as an Anti-Anaphylactic 


FOLLOWING the pure hypothesis that macrocyt i: 
anzemias could be due to an anaphylactic blockage of 
the bone marrow, especially as regards erythropoiesis, 
it was supposed that folie acid, the action of which 
in these anzemias has been of some help, might have 
an anti-anaphylactic action. Experiments wer 
therefore performed which showed folic acid to possess 
a protective action on the anaphylaxis of the guinea 
pigs'. I thought it would be interesting to see whether 
such an anti-anaphylactic action might be shown 
also by vitamin B,,, which has turned out to be very 
effective, even in a very small dosage, in the treat 
ment of pernicious and some other macrocyti 
anzemias*"*, 

As a source of vitamin B,,, ‘Rubra 
min’ (Squibb and Son) has been used 
The ‘Rubramin’ has been tested as in 
the case of folie acid on anaphylacti: 
shock of the guinea pig. 


Fisher* T . . , 
a ['wenty-two guinea pigs (medium 

| ana weight, 450 gm.) were each sensitized 
<0-001 with } c.c. of normal horse serum by 
<0-001 intraperitoneal injection. After fifteen 


days, five of them, used as controls, 

were given intracardiacally the shock- 

ing injection of 1 c.c. of serum. Of the 

five, four died immediately after the injection, and one 
survived, but showed all the signs of severe shock. 

Five other guinea pigs were given 30 ugm. of 

‘Rubramin’ intraperitoneally and the same shocking 

injection of 1 c.c. of serum fifteen minutes later. All 

survived, although signs of shock were present. 

Finally, the twelve remaining guinea pigs were given 

45 ugm. of ‘Rubramin’ intraperitoneally and the 

same shocking treatment fifteen minutes later. In 
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ten of them survived, with signs of shock 


this case 
to a much lesser extent, and two of them 


preset 
lied. ile i 
These experiments indicate that vitamin B,, has a 


ve action on the anaphylactic shock of the 
muinea pigs. This action reveals itself using doses 
3 low as 60-90 ugm. per kgm. body-weight. It is 
worth while to mention also that in patients allergic 
to liver extracts, no allergic reactions to vitamin B,, 


protect 


were noticed, 

Without discussing whether the 
wtion of vitamin B,, or folic acid in the macrocytic 
anemias could be the result of their anti-anaphylactic 
action, it should be pointed out that the liver inter- 
fering with their metabolism might exert an anti- 
lergic action in the organism. Thus it is well known 
that a disturbed liver function plays an important 


mechanism of 


part in some cases of human allergy. 

Another important conclusion is that no other sub- 
stance is able to protect the guinea pig from anaphyl- 
actic shock when used in such small quantities as 
vitamin B,,. For example, if we take the common 
anti-histaminie drugs (‘Benadryl’, ‘Pyribenzamine’, 
their protective dose is 3-10 mgm. 
per kgm. body-weight* which is thirty to fifty 
times greater than the dose required in the case of 


Dimetina’) 


vitamin By,. 
VINCENzO TRAINA 


Fairview Park Hospital, 
Cleveland 13, Ohio. 
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Effect of Rain in Calming the Sea 


In view of the difference between the results 
btained by E. W. 8. Ashton and J. K. O'Sullivan! 
and those of C. F. Barnaby* for the number of 
vortex rings formed when drops of water fall into 
a container of water, we have repeated the 
experiment. 

The apparatus was set up as described by Ashton 
and O'Sullivan. As a preliminary investigation the 
experiment was performed using different dyes. It 
was found that fluorescein gave the clearest results, 
especially during the first few drops before the top 
layers of the water became coloured. As a comparison 
with the dyes used by the above-mentioned workers, 
we tested the effect of cresyl blue and aniline 
orange, and in both cases we recorded lower results 
with fluorescein, due, we believe, to initial 
rings being missed. The following results were 
obtained using fluorescein. At each height, drops 
of mean weight 0-036, 0-057 and 0-098 gm. were 
Table 1 gives detailed results. The secondary 
mentioned by Barnaby were noticed, and 
although some produced vortices these only travelled 
& short distance and hence would have little effect 
under Reynolds’s theory’. 


than 
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Table 1 
Dropping % No of drops which formed vortex rings 
height Weight of drop (gm.) 
(in.) 0-036 0-057 0-098 
6 SO 76 su 
65 50 26 54 
97 39 17 19 
170 i) l 0 


We have extended the experiments to investigate 
the effect of wind on the rain drop and the action of 
neighbouring splashes on the number of vortices. An 
8-in. diameter fan was used to produce an air current ; 
but unfortunately it was only strong enough to have 
an effect on the drops from 6 in. There was a sig- 
nificant decrease in the number of vortices, as shown 


in Table 2. 


Table 2 


Angle of strike “o No. of vortex rings formed 


(degrees) Weight of drop (gm.) 
0-036 0-098 
“ 80 RO 
15 38 42 
$0 4 6 


The action of neighbouring drops was investigated 
by arranging four similar dropping tubes containing 
pure water at the corners of a square with the funnel 
containing coloured water at the intersection of 
the diagonals. As is seen from the results in Table 3, 
a decrease in the number of vortices compared with 
the single-drop experiment was found. Only the 
largest drop (0-098 gm.) was used. 


Table 3 


No. of vortex rings formed 


Dropping height Length of diagonal 


(in.) Sin. 10 in 
6 16 40 
170 0 0 


From our results, we suggest that rain does not 
calm the sea by producing vortex rings as suggested 
by Osborne Reynolds. We have been unable to find 
any reference to the calming of ocean waves by rain 
drops in the works of authors on ocean waves‘. We 
therefore suggest that the observed calming of the 
sea by sailors as reported by Reynolds is due to the 
rainstorm being accompanied by a fall in wind 
velocity and consequently a decrease in the amplitude 
of the waves. 

We should like to acknowledge the kindness of 
the headmaster of the Andover Grammar School, 


Mr. C. L. Denyer, for permission to use the Physics 
Laboratory at the School for the above experi- 
ments. 

G. L. SarmnspurY 

I. C. CHEESEMAN 


21 Bishop’s Way, 
Andover, 
Hants. 

Jan. 20. 
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* Barnaby, C. F., Nature, 164, 968 (1949). 

* Reynolds, O., “Papers on Mechanical and Physical Subjects”, 86 
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FORTHCOMING EVENTS 


Monday, July 10—Friday, July 14 


SOCIETY OF CHEMICAL INDUSTRY (at Newcastle-upon-Tyne).— 


Annual General Meeting 

Tuesday, July II 
STANDARDS INSTITUTION (at 24 Victoria Street, 
3 p.m.—Annual General Meeting 


BRITISH London, 


S.W.1), at 


Tuesday, July 1!—Saturday, July 15 
FouRTH WORLD POWER CONFERENCE (in London).—Technical 
Sessions at 10 a.m. and 2.30 p.m. each day at the Institution of Civil 
Engineers (Great George Street, 5.W.1), the Institution of Mechanical 
Engineers (Storey’s Gate, St. James's Park, 8.W.1), and the Institution 
of Electrical Engineers (Savoy Place, Victoria Embankment, W.C.2 


Wednesday, July 12 
INSTITUTE OF WELDING (at 2 Buckingham Palace Gardens, London, 
W.! 30 p.m.—Twenty-seventh Annual General Meeting. 
METEOROLOGICAL SOCIETY (at the Central Forecast Office, 
Summer Meeting. 


S ° 


at 
ROYAI 
Meteorological Office, Dunstable) 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ASSISTANT ADVISORY BOTANIST (with a degree in agriculture or 
pure science, with honours in botany)—The Secretary, Edinburgh and 
East of Scotland College of Agriculture, 13 George Square, Edinburgh 8 

July 15 

DEMONSTRATOR IN THE DEPARTMENT OF PHYSICS—The Dean of 
the Medical College, St. Bartholomew's Hospital, West Smithfield, 
Lendon, E.C.1 (July 15) 

HARRY FERGUSON SCHOLARSHIPS in 
ForRD MoTorR COMPANY SCHOLARSHIPS in Agricultural Engineering. 
and a DAVID BROWN SCHOLARSHIP In Agricultural Engineering 
The Registrar, King’s College, Newcastle-upon-Tyne (July 15 

LECTURER IN BACTERIOLOGY—The Secretary, The University 
Birmingham 3 (July 15) 

LECTURER IN THE ELECTRICAL ENGINEERING DEPARTMENT—The 
Clerk to the Governors, Woolwich Polytechnic, Woolwich, London, 
S.E.18 (July 15) 

LECTURER IN PSYCHOLOGY—The Secretary, Institute of Psychiatry 
Maudsley Hospital, Denmark Hill, London, 8.E.5 (July 15) 

MECHANICAL and AERONAUTICAL ENGINEERS (Experimental Officer 
grade, unestablished) at the Royal Aircraft Establishment (Aero- 
dynamics Dept.), Farnborough, Hants, for work in flight research, 
supersonic and subsonic wind tunnels, and in the seaplane tank— 
The Ministry of Labour and National Service, Technical and Scientific 
Register (kK), York House, Kingsway, London, W.C.2, quoting 
C.301/50A (July 15) 

RESPONSIBLE LECTURER IN BIOLOGY at the Luton and South 
Bedfordshire College of Further Education—The Borough Education 
Officer, Education Office, Town Hall, Luton, Beds (July 15) 

SCIENTIFIC TECHNOLOGISTS (with a good general training in chem- 
istry, preferably up to Degree standard) in the Board’s Coal Survey 
Laboratories at Nottingham, Birmingham and Leeds—The National 
Coal Board, Establishments (Personnel), Hobart House, Grosvenor 
Place, London, 3.W.1, endorsed TT/225 (July 15) 

LECTURER IN BACTERIOLOGY in the Department of Clinical Pathology 

The Secretary, Charing Cross Hospital Medical School, 62-65 
Chandos Place, London, W.C.2 (July 17) 

LECTURER (Grade I) Iv MicrRoBIOLOoGY in the Department of In- 
dustrial Fermentation—The Secretary, The University, Birmingham 3 
(July 20 

PRINCIPAL SCIENTIFIC OFFICER (with a first- or second-class honours 
degree in engineering or an equivalent qualification, and must be an 
Electrical Design Engineer with an intimate knowledge of production 
methods and the characteristics and design of radio components) in 
the Royal Naval Scientific Service—The Secretary, Civil Service Com- 
mission, Scientific Branch, Trinidad House, Old Burlington Street, 
London, W.1, quoting No. 3143 (July 20). 

MATHEMATICIANS (Experimental Officer grade) for (a) research in 
subsonic tunnels and seaplane tank, (6) aeroplane project work involv- 
ing performance calculations and analysis, and PHyYSICcIsTs (Experi- 
menta] Officer grade) for experimental work on analysis and research 
in subsonic tunnels and seaplane tank, in the Aerodynamics Division 
of the Royal Aircraft Establishment, Farnborough—The Ministry of 
Labour and National Service, Technical and Scientific Register (K), 
York House, Kingsway, London, W.C.2, quoting A.175/50A (July 22). 

PHYSICISTS and ELECTRICAL ENGINEERS at a Ministry of Supply 
Research and Development Establishment in the South Midlands : 
PRINCIPAL SCTENTIFIC OFFICERS (A.170/50A) to (a) lead a team in 
electronics research with special reference to micro-wave techniques, 
and (}) lead a team engaged on development of fire control radar 
equipment; SCIENTIFIC OFFICERS (A.171/50A) for research and 
development work on Army radar equipment—The Ministry of Labour 
and National Service, Technical and Scientific Register (K), York 
House, Kingsway, London, W.C.2, quoting the appropriate Ref. No. 
(July 24) 

LECTURER IN PHYSICS, and LECTURERS or ASSISTANT LECTURERS (2) 
tN Economics, at the University of Malaya—The Secretary, Inter- 
University Council for Higher Education in the Colonies, 1 Gordon 
Square, London, W.C.1 (July 29). 

RESEARCH OFFICER (Biologist), in the Division of Fisheries, Cronulla, 
N.5.W.—The Chief Scientific Liaison Officer, Australian Scientific 
Liaison Office, Africa House, Kingsway, London, W.C.2 quoting No. 
2907 (July 29). 
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July 8, 1950 Vol. ise 


LECTURER or ASSISTANT LECTURER IN PARASITOLOGY, an ASSISTANE 
LECTURER IN BACTERIOLOGY, and a LECTURER IN PATHOLOGY—The 
Secretary, Royal Veterinary College and Hospital, Royal College 
Street, London, N.W.1 (July 31). 

PRINCIPAL SCIENTIFIC OFFICER (unestablished) in the London head. 
quarters of the Ministry of Supply, for the supervision of all Aspects 
of research and development in helicopters from project stage to coms 
pletion of tests on experimental types—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House, 
Kingsway, London, W.C.2, quoting C.290/50A (July 31) 

SENIOR LECTURER IN CHEMICAL ENGINEERING at the New South 
Wales University of Technology—The Agent-General for New South 
Wales, 56 Strand, London, W.C.2 (July 31). 

WARDEN OF FLATFORD MILL FIELD CENTRE, East Bergholt, Ooh 
chester, and an ASSISTANT WARDEN for duty (in the first inst 
at Dale Fort Field Centre, Haverfordwest—The Director 
for the Promotion of Field Studies, 10 Exhibition Road, 

S.W.7 (July 31). 

LECTURER IN PHysics, and & SENIOR LECTURER IN PuHysicay 
CHEMISTRY, at the University of Hong Kong—The Secretary, Assoeig. 
tion of Universities of the British Commonwealth, 5 Gordon Square 
London, W.C.1 (August 1). : 

LECTURER IN GEOLOGY (Mineralogy and Petrology), and 
TURER IN ECONOMICS, at Auckland University College, New Z 
The Secretary, Association of Universities of the British ( 
wealth, 5 Gordon Square, London, W.C.1 (August 31) 

SENIOR LECTURER or & LECTURER IN GEOLOGY at Victoria Univen 
sity College, Wellington, New Zealand—The Secretary, Associatiog 
of Universities of the British Commonwealth, 5 Gordon Square, Lop. 
don, W.C.1 (August 31) 

ASSISTANT EXPERIMENTAL OFFICERS (posts are in various (;oVern- 
ment Departments and cover a wide variety of scientific, including 
engineering, qualifications)}—The Secretary, Civil Service Commissiog, 
Scientific Branch, 7th Floor, Trinidad House, Old Burlington Street, 
London, W.1, quoting No. 3068. 

ASSISTANT SOIL CONSERVATION ENGINEER (with degree in dyil 
engineering and experience in land drainage werk) in the Department 
of Agriculture, Kenya—The Director cf Recruitment (Colonial Servies), 
Colonial Office, Sanctuary Buildings, Great Smith Street, Londog, 
5.W.1, quoting No. 27329/13. 

ENGINEERING GRADUATE in the Research Laboratory at Derby— 
The Scientific Research Manager, Railway Executive, L.M. Region, 
Euston Station, London, N.W.1. 

INSPECTORS OF AGRICULTURE (with a sound training in practi 
agriculture and holding a University degree or College diploma 
agriculture or equivalent academic qualifications) in the Ministry of 
Agriculture, Sudan—The Sudan Agent in London, Wellington Home, 
Buckingham Gate, London, 5.W.1, endorsed ‘Inspector of Agriculta 
(A.R.)’. 

LECTURER IN DAIRYING 
Abbot, Devon. 

LECTURERS (2) IN TECHNICAL CHEMISTRY with industrial andjor 
teaching experience, (a) to specialize in Fuel Chemistry and Technology, 
and (6) to specialize in High Polymer Chemistry and Technology— 
The Secretary, Royal Technical College, Glasgow. 

SENIOR SCIENTIFIC OFFICERS and SCIENTIFIC OFFICERS in various 
Government Departments, for posts covering a wide range of scientifie 
research and development in most of the major fields of fundamental 
and applied science—The Secretary, Civil Service Commission, Selen- 
tifie Branch, 7th Floor, Trinidad House, Old Burlington Street, 
London, W.1, quoting No. 28387. 

WATER ENGINEER in the Public Works Department, St. Kitts-Nevis, 
Leeward Islands—The Director of Recruitment (Colonial Servies), 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
S.W.1, quoting No. 273: 37/5 
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The Bursar, Seale-Hayne College, Newton 
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Books Suppl. t) 
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(not included in the 


Great Britain and Ireland 


Bulletins of the Theory of Differential Periodicity. No. 1, March 
Pp. 18. (Avoca, Co. Wicklow: G. F. Sleggs, Templelusk, 1950.) 7%. 


for about 100 pages. 

Library Science Abstracts. Edited by Dr. C. B. Muriel Lock and 
Reginald Northwood Lock. (Quarterly.) Vol. 1, No. 1, January- 
March. Pp. 36. (London: Library Association, 1950.) Annual sub- 
scription, 15s. 495 

Medical Research Council. Special Report Series, No. 271: = 
demics in Schools; an Analysis of the Data collected during 
Years 1935 to 1939. By Dr. E. A. Cheeseman. Pp. vii+96. (London: 
H.M. Stationery Office, 1950.) 3s. net. (9 


Other Countries 
Government of India: Central Waterpower Irrigation and Navi- 
gation Research Station, Poona. Research Publication No. 13: 
Behaviour and Control of Rivers and Canals (with the aid of Models). 
By Sir Claude Cavendish Inglis. Part 1. Pp. iii+280+19. Part 2 
Pp. 281-487+19. (Poona: Central Waterpower Irrigation and 
Navigation Research Station, 1949.) 16.8 rupees; 25s. 6d. : [35 
Canada: Department of Agriculture. Report of the Science Service 
for the Year ended March 31, 1949. Pp. 104. (Ottawa: Kings 
Printer, 1949.) ; . aan 
United States Department of Agriculture. Leaflet No. 265: ( ontrol 
of White Pine Blister Rust, a Co-operative Effort to Prevent Dam 
to the White-Pine Resources of the United States Prepared by 
Division of Plant Disease Control. Pp. 8. (Washington, D.C.: Govern- 
ment Printing Office, 1950.) (9% 
Beach Erosion Board: Corps of Engineers. Technical Memorandum 
No. 13: Longshore Current Observations in Southern California. By 
Dr. Francis P. Shepard. Pp. v +54. (Washington, D.C. : Government 
Printing Office, 1950.) (9 
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